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Abstract
The purpose of the transcendental phenomenological study was to describe science teachers'
lived experiences using reading strategies to improve literacy skills and prepare elementary,
middle, and high school students for high-stakes science exams in the Southeast Region of the
United States. At this stage in the research, literacy skills are students' abilities to gain and create
knowledge through reading, listening, speaking, and writing. The theory that guided this study
was Bandura's social cognitive theory regarding self-efficacy, as it examined how teachers
perceived their ability to implement reading strategies in the science classroom. This research
study's central question asks, "What reading strategies can improve students' literacy levels on
high-stakes science exams?" The participants in the study were elementary, middle, or high
school certified science teachers who taught science for less than two years regardless of age,
gender, or ethnicity. The setting is the Southeast Region of the United States that services K-12
students. Data was collected and triangulated through individual interviews, lesson plan
reflection journals, and a focus group. All collected data were analyzed using the transcendental
framework. The study revealed three themes and six sub-themes. This study explored three
themes: strategies for reading science content, reading activities within the science lesson, and
fostering scientific literacy. The findings revealed that implementing reading strategies depended
on grade and academic levels. Teachers experienced increased self-efficacy through performance
accomplishments, vicarious experiences, verbal persuasions, and emotional arousal, which
enhanced their ability to implement reading strategies in the science classroom to improve highstakes science exam scores.
Keywords: reading strategies, literacy, science content-area, high-stake science exams
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CHAPTER ONE: INTRODUCTION
Overview
This transcendental phenomenological study aimed to identify how students' literacy
levels affect their performance in the science classroom and high-stakes science exam scores.
This transcendental qualitative research focused on science teachers' perceptions in elementary,
middle, and high school of implementing reading strategies to bridge the literacy gap in their
science instruction. The significance of the study detailed how participants' implementation of
reading strategies can span the literacy gap on high-stakes science exams (Wang et al., 2019).
This chapter provided a contextual background of the problem, purpose statement, and the
significance of the research. Chapter one concludes by introducing the research questions, key
definitions, and summary.
Background
Literacy is vital to a nation's advancement in society (Veniero, 2021). A citizen must be
able to communicate in both written and spoken language (Thomas, 2020). When students
cannot read, educators must put in place how to implement reading strategies in the classroom to
ensure learning. This study traced the implementation of literacy practices through the lens of
historical, social, and theoretical context. The historical context shed light on when literacy
became a vital part of society. The social context investigated how reading impacts society and
education. This theoretical framework explored the development of reading strategies to improve
reading.
Historical Context
The lack of literacy became apparent after World War I when the government realized
that enlisting soldiers’ literacy tests were deficient (Thomas, 2020). It led to a focus on
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improving literacy in World War II to ensure soldiers were literate (Thomas, 2020). The plan to
fix low literacy has become a political and social tug-war fought in many states, and the issue of
closing the reading gap has not been adequately addressed (Janak, 2019; Thomas, 2020). The
lack of access to a quality education contributes to low literacy rates (Ansorger, 2021; Thomas,
2020). Thomas (2020) identified that students from affluent backgrounds are more proficient
readers than students from lower-income families. Students’ proficiency in reading skills can be
an issue if students are not adequately supported by the educational system (Muhammad &
Mosley, 2021). When students are young, the lack of proper teaching strategies affects their
literacy level as they are promoted to the next grade (Willis, 2019). Science literacy is
challenging for elementary students since they lack reading literacy (Hauser, 2020). Since World
War I, bridging the gap in literacy has been an issue, and the problem is still occurring today
(Thomas, 2020). The current study was prompted by students' low achievement in high-stakes
science exams due to decreasing literacy levels (Hauser, 2020; Wang et al., 2019). To close the
achievement gap in reading, teachers must use various reading strategies.
Social Context
The historical context of low literacy in our schools’ transfers to social environments. In
addition to affecting students' chances of gaining admission to a good college, low literacy also
affects their job prospects. As Janak (2021) stated, education must provide students with a vision
for navigating a world where literacy is vital. Students’ literacy rate impacts schools and how
they function to ensure students can pass essential literacy exams (Almaprese, 2020).
Additionally, declining literacy may make it more challenging for colleges and vocational
schools to recruit students (Almaprese, 2020). Moreover, employers would struggle to find
qualified candidates for vital positions (Alamprese, 2020). The current study would benefit
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schools, colleges, employers, and society in that identifying literacy levels may increase
students’ overall success and achievement. The strategies included in the study would provide
schools and colleges with the tools to help bridge the literacy gap in the classroom. Overall,
increased literacy would help students gain confidence, improve academic performance, increase
technical and academic skills, and create a better society.
The social context of literacy and reading has become crucial in students’ social skills
beyond the classroom. Jimenez et al. (2020) expressed that reading has become a social activity
with a new model of tweets, posts, and blogs utilized to communicate on a social level. The
educational aspects of reading have created friendships and companionship outside the
classroom (Jimenez et al., 2020). For instance, students would be able to use the reading skills
they learn in school to navigate social messages (Guo & Lin, 2020). Guo and Lin (2020) defined
social messages are messages on social platforms such as Instagram, Facebook, or Twitter.
Furthermore, schools utilized social media posts containing hashtags to communicate with
students regarding school and social activities (Jimenez et al., 2020). Current research states that
reading strategies have unwarranted relation to social interaction (Jimenez et al., 2020). In
contrast, reading is a unique pursuit linked to a social context, which cannot be achieved without
the experience of that social context (Bagher & Mohammad, 2020; Jimenez et al., 2020). Recent
literature reviews found that the curriculum must address social aspects of reading to prepare
students for the global marketplace and beyond (Bagher & Mohammad, 2020; Jimenez et al.,
2020).
Theoretical Context
In terms of the implementation of reading strategies in the science content area, little
research has been conducted (Barzegar & Fazilatfar, 2019; Peng, 2019). Persad and Maharaj-
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Sharma (2020) have stated that additional reading strategies need to be studied. Science content
can be difficult to assimilate, and students must be motivated to learn new concepts (Rusnayati et
al., 2019). Bandura's (1994) self-efficacy theory plays a crucial role in motivating participants to
implement reading strategies in science instruction to ensure students gain the knowledge
needed. Recent research explained that when participants implement reading strategies in their
classrooms, their self-efficacy improves when students achieve comprehensive literacy growth
(Ortlieb & Schatz, 2020).
The four tenets of self-efficacy, a subset of the social cognitive theory, are performance
accomplishments, vicarious experience, verbal persuasion, and emotional arousal. The principles
would help determine participants' measure of self-efficacy in implementing reading strategies
(Bandura, 1977). Scholars confirmed that three out of four self-efficacy tenants' performance
accomplishments, vicarious experience, and verbal persuasion positively correlated to the
implementation of reading self-efficacy. Emotional arousal had a negative effect on
implementing reading strategies (Shehzad et al., 2020).
This study aimed to contribute to the existing literature on the importance of literacy
outside of reading. Researchers discovered that students have difficulty navigating science
content because they are passive readers (Persad & Maharaj-Sharma, 2020). Participants would
need to create reading strategies that would engage passive readers to become active readers to
close the literacy gap (Smith, 2020). Furthermore, other researchers asserted that participants
found it challenging to integrate scientific literacy without additional support (Greenleaf et al.,
2018). Participants' self-efficacy will be affected if proper teaching support is not provided for
the learning strategies. The proposed study would add rich data to the existing literature to
bolster the reading strategies needed to increase science scores on high-stakes science exams.
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Problem Statement
The problem is that many elementary, middle, and high school students have low reading
literacy levels, which affects their performance in the science classroom and on high-stake state
science exams (Wang et al., 2019). Creswell and Poth (2018) defined a problem as needing
further study. Reading is a significant component for students to perform effectively in the
science classroom and be successful when taking high-stake science exams. Reading strategies
are essential to cultivating good reading comprehension skills for students with reading
deficiencies (Okkinga et al., 2018). If students have a deficiency in reading, it will affect their
performance on high-stake state science exams. Students' success on high-stake tests is crucial
not only to the school but also to the students' academics in the future (Jackson et al., 2020). As
science has become a crucial part of students' educational pathway, it is integral that reading
strategies are put in place to bridge the literacy gap.
The last decade has brought the need for scientific literacy through reading and writing
utilizing the Next Generation Science Standards (NGSS) (Cervetti, 2021). When basic reading
literacy is low, it will cause a deficiency in other subject areas. The science, technology,
engineering, and mathematics (STEM) fields cover various subject areas, so students must be
able to navigate scientific reading content. The scientific text has specific terminology, which
takes more than just reading; prior knowledge of the science concepts is crucial to ensure
understanding (Hubbard, 2021). A recent literature review showed a gap in the literature when
addressing reading literacy, and high-stakes state science exams. Jackson et al. (2020) discussed
the science standardized test accountability to the school and district rating but not the effect low
literacy rate has on the overall exam scores. Other literature review showed different reading
assessment gaps for basic reading content but not scientific reading (Adhikari & Poudel, 2020).
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Investigating how students' low literacy level affected their science literacy outcome on science
exams is necessary to find a solution. The research would focus on bridging the gap in the
literature to find a solution to the problem. Reading literacy rates are low among elementary,
middle, and high school students engaging in scientific literacy unprepared for the future in
society (Hubbard, 2021).
Purpose Statement
The purpose of this transcendental phenomenological study was to describe science
teachers’ lived experiences using reading strategies to improve literacy skills and prepare
elementary, middle, and high school students for high-stakes science exams in Southeast Region
of United States. At this stage in the research, literacy skills are students’ abilities to gain and
create knowledge through reading, listening, speaking, and writing. Students’ reading literacy
level affects their performance in the science classroom and their proficiency level in high-stakes
science exams. Bandura’s (1977) social cognitive theory regarding self-efficacy would guide this
study as it examined how teachers perceived their ability to implement reading strategies in the
science classroom.
Significance of the Study
Theoretical Perspective
The study is theoretically significant because participants perceived self-efficacy would
influence the implementation of reading strategies (Bandura, 1994). Participants' sense of selfefficacy would affect how they implement reading strategies (Wasylkiw et al., 2020). Practical
literacy directives can boost students' reading levels and directly impact their literacy skills.
Implementing new reading strategies can intimidate participants, and then they might perceive
themselves as not being prepared to teach new literacy skills. Participants' level of competency
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can determine what literacy strategies are implemented. Bandura (1994) indicated that
participants that perceive themselves as effective instructors would have better results in literacy
directives. The increase in literacy skills would be determined by how effective the participants
perceive themselves in implementing the reading strategies.
Empirical Perspective
Empirically, the research is significant because it will add to the literature on how
participants perceived themselves as content area teachers implementing reading strategies in the
science classroom. Participants would reflect on their efficacy in teaching a new skill and
motivate the students to complete the new task (Bandura, 1994). Other studies have shown that
participants' attitudes determine students’ reading success (Wasylkiw et al., 2020). The research
is limited regarding literacy instruction in science instruction (Roberts et al., 2019). As science
becomes an essential component of students' coursework, additional research on improving
literacy needs to be conducted to address this area of concern (Rusnayati et al., 2019). The study
would add new information to the literature about teachers' literacy implementation in other
content areas outside of reading.
Practical Perspective
This study, whose population consists of four elementary, three middle, and five high
school participants, aimed to learn about their perceptions of implementing reading strategies in
their science classrooms in the Southeast Region of the United States. It is possible to refine the
current research with a larger sample size to gather more critical data to help implement reading
strategies outside of the reading content area. The study can be conducted in various school
settings, with students with disabilities, and for organizations to identify how to implement
reading strategies to increase literacy among different disciplines (Dietrichson et al., 2020; Ooko
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& Aloka, 2021; Raskinski et al., 2020). The result of the study would aid educators with reading
strategies and how to help the participants in the science content area implement reading
strategies that can increase science scores (Martin, 2021). My goal is to implement the study
with a diverse population to gather more rigorous data to better understand the importance of
implementing reading strategies to aid in deeper content comprehension (Lee, 2019; Poh et al.,
2020).
Research Questions
Central Research Question
What reading strategies can improve students' literacy levels in the science classroom that
may impact high-stakes science exams?
Sub-Question One
What reading strategies can be used in the science content area to improve students'
literacy levels?
Sub-Question Two
What reading strategies from the English content area can improve literacy levels in
science?
Definitions
1. Content-area reading - Content Area Reading offers combined strategies for
understanding discipline-specific content in non-English language courses such as
science (Williams-Duncan, 2021).
2. Literacy - Literacy comprises the ability to extract pertinent information from texts and
recognize, utilize, and reflect on written texts (Lahnwong, 2019).
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3. Next Generation Science Standards (NGSS) - NGSS is the framework standards used to
empower all learners with a scientific and technology literacy foundation in schools
(Christian et al., 2021).
4. Reading strategies - Skills used to assist students to comprehend written academic text
(Srilakshmi, 2019).
5. Scientific literacy - Scientific literacy is defined as knowledge and understanding of the
concept of the scientific process needed to make scientific inquiries (Shofiyah &
Wulandari, 2020).
6. Self-efficacy - Self-efficacy theory addresses the need for teachers' belief in their ability
to effectively implement tasks that will influence students' academic outcomes (Bandura,
1994).
7. STEM - Science, technology engineering, and mathematics (STEM) is a student-centered
learning framework to build students' 21st Century skills to problem solve through
critical thinking collaboration (Stehele & Peters-Burton, 2019).
Summary
Many students are unprepared for reading content on high-stakes science exams due to
their low literacy rate (Wang et al., 2019). Reading strategies implemented in science instruction
is crucial to increasing literacy level. Brevik (2019) stated explicit teaching and integrating
reading strategies in class daily can assist in closing the literacy gap. Many science content area
teachers do not perceive themselves adequately trained to teach literacy in a science course
(Bandura, 1977; Feng et al., 2019). The study explored content area participants' perception of
the implementation of reading strategies in their science classroom. The study utilized Bandura's
(1977) self-efficacy theory to show how participants perceive their classroom implementation of
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reading strategies and the effectiveness of high-stakes science exams. Participants would employ
various reading strategies in the science classroom to help students bridge the learning gap. The
perception of participants' implementation will be shown in students' science scores. The purpose
of the transcendental phenomenological study was to describe science teachers’ lived
experiences using reading strategies to improve literacy skills and prepare elementary, middle,
and high school students for high-stakes science exams in the Southeast Region of the United
States. The study added to the body of literature regarding teacher self-efficacy when
implementing reading strategies in science instruction.
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CHAPTER TWO: LITERATURE REVIEW
Overview
A systematic review of the literature was conducted to investigate how literacy level
affects' students' science scores and how participants' perception of implementing reading
strategies can increase students' scores on high-stakes science exams (Creswell & Poth, 2018).
The first section presents a discussion of Bandura (1977) theory of self-efficacy followed by
synthesis of current literature on teachers’ self-efficacy during the implementation of reading
strategies in the science classroom. The rising prominence of science education has made it
imperative for teachers teaching science to use different reading instructional strategies in
implementing comprehension of science content (Musa et al., 2020). Teachers must navigate this
literacy deficiency by implementing reading strategies to bridge the literacy gap. Bandura (1994)
stated that the self-efficacy theory addresses the need for teachers' belief in their ability to
effectively implement tasks that will influence students' academic outcomes. This research
discusses science participants' perceptions of implementing various reading strategies in science
courses to ensure proficiency on high-stakes science exams in elementary, middle, and high
school. Recent literature, such as Musa et al. (2020), discusses the lack of awareness of reading
with science instructional strategies by science participants in the classroom. In the end, a gap in
literature will identify the need for the current study.
Theoretical Framework
The theoretical framework that will guide the study will be Bandura's (1977) social
cognitive theory regarding self-efficacy. Albert Bandura was known for his contributions to
human behavior and the development of social learning and self-efficacy theories. Bandura
(1994) defines perceived self-efficiency as individuals' belief about their abilities to generate a
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specified task that will impact events that affect their lives. He was famous for conducting the
Bobo Doll study regarding learned behavior (Stewart & Krivan, 2021). Bandura's (1977) selfefficacy theory is a subset of the cognitive theory, which employs four pillars: performance
accomplishments, vicarious experiences, verbal persuasion, and physiological states/emotional
arousal. The demonstration of participants' self-efficacy can determine students' academic
trajectories (Wang et al., 2019).
Social Cognitive Theory
Researchers acknowledged that social cognitive theory views human performance in a
transactional approach that affects personal actions and environmental factors (Schunk, 2012;
Zhu et al., 2019). The social cognitive theory offers a context that examines the elements and
procedures of human thinking and action during the implementation of a process (Bandura,
1986; Bandura, 1997; Zhu et al., 2019). Personal factors describe participants' belief in
integrating reading strategies in their science instruction. The behavioral and environmental
factors influence how the reading strategies are implemented in the science classroom to affect
change in students' scientific literacy levels (Zhu et al., 2019). In addition, students learn by
modeling what the participants demonstrate during the teaching process (Bandura, 1997b).
Participants also benefit from utilizing the social cognitive theory in teaching because the
implementation of reading strategies is conducted in a social setting which allows both students
and teachers to benefit from observing each other actions (Schunk, 2012; Zhu et al., 2019).
The classroom setting provides social integration necessary to encourage learning, and
teachers can model behaviors to implement a new skill for students to model (Annette, 2020).
Bandura (1986) defines social cognitive theory in three ways vicarious, symbolic, and selfregulatory, distinguishing people as humans. Learning to read utilizing scientific concepts
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vicariously allows students to procure beliefs, affects, competencies, approaches, and actions by
observing a social environment (Schunk, 2012). Teachers can learn vicariously about
implementing reading strategies by doing it in the classroom. Schunk (2012) stated that symbolic
capabilities involve the capabilities of people to adapt to the environment creating a new course
of action to change a problem. For example, when participants realize that students are not
comprehending a new lesson, they must react with a new action method to ensure learning. The
symbolic process is developed through communication between students' and teachers' levels of
understanding of scientific concepts. In the teaching process, instructors must self-regulate how
they disseminate the lesson based on the reaction from students through observation or
assessments (Schunk, 2012). In planning a lesson, teachers must develop a goal and how to
proceed with the class if an understanding of content is not acquired. Teachers must provide
immediate feedback to students during the implementation process of reading strategies to
ascertain if the lesson should continue or if remediation of the lesson is needed (Schunk, 2012).
The three aspects of social cognitive theory can help teachers plan and guide the learning of
reading strategies.
Self-Efficacy
Cecilie (2020) defined self-efficacy as people's opinions of their capacities to coordinate
and implement courses of action necessary to achieve specified types of performance.
Additionally, self-efficacy refers to a person's future-focused belief that they can accomplish
regarding specific task (Cecilie, 2020). Self-efficacy can address questions about what can be
done and how well a person can do a task (Cecilie, 2020; Wilde, 2019). Self-efficacy is
important in education, but it allows teachers to determine if a task can be completed
successfully (Chen et al., 2021). Researchers suggest that self-efficacy can enhance teachers’
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achievement in implementing reading strategies in science instruction and serve as a predictor of
motivating students to improve reading comprehension (Beita-Ell & Boyle, 2020). Selfefficacy is a multifaceted, specific construct that fluctuates with a task (Gebauer et al., 2020).
The predictive domain of self-efficacy can drive participants' achievement levels to new heights
through socialization contexts (Gebauer et al., 2020). Participants have different mastery
expectations for different reading strategies implemented to students in the science classroom, so
they must adjust expectations to meet their needs.
Performance Accomplishments
The implementation of reading strategies can derive from performance accomplishments
(Bandura, 1977). The implementation of reading strategies encompasses the students' grasp of
comprehension problems and how to solve the problem by utilizing appropriate tools to improve
comprehension skills (Brevik, 2019). Reading is an essential learning tool, and it determines
student literacy skills (Brevik, 2019). Reading knowledge is linked with excellent academic
performance and attainment of knowledge in and out of the classroom (Brevik, 2019; Ferraz et
al., 2021). Students with low literacy skills will struggle to acquire the learning goals in content
areas. Teachers must utilize reading strategies to bridge the literacy gap. Teachers ‘self-efficacy
plays a vital role in ensuring that reading strategies are implemented appropriately. Teachers’
self-efficacy measures how participants perceive how they will execute a teaching task in a
specified condition (Bandura, 2009; Feng et al., 2019). Teachers’ behavior modeling allows
students to gain self-efficacy in reading (Brevik, 2019). Bandura (1977) acknowledged that when
participants model the reading strategies for students, it provides opportunities for students to see
the strategies in action. The modeling opportunities allow students to view the reading strategies
task performed correctly and then successfully performed (Bandura, 1977; Bandura, 1994). The
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teachers’ view of the reading strategies' perceived implementation will determine students'
literacy growth and overall proficiency on high-stakes science exam scores.
Vicarious Experiences
Bandura's (1977) vicarious experiences in modeling reading strategies by the teachers
allow them to build confidence during each encounter and allow for self-efficacy to flourish.
Students will view the implementation of the reading strategies through a lens of high selfefficacy performed by the participants. The outcome of the modeling vicarious experience allows
students to view others accomplishing various reading tasks, such as using graphic organizers
and think-aloud strategies to scaffold the implementation of reading strategies and enable
students to practice the skill (Bandura, 1977; Ceyhan et al., 2021). Vicarious practices are
achieved by students observing participants and other students modeling those comparable to
themselves participating in the implementation of reading strategies activities (Zientek et al.,
2019). Teachers’ vicarious experiences of execution of the task will benefit other participants
who carry out similar reading instructional tasks while observing reading strategies (Barton &
Dexter, 2020). The implementation process will positively impact all stakeholders, which can
ensure increased scientific literacy on high-stakes science exams (Barton & Dexter, 2020). The
live modeling by teachers implementing reading strategies to improve literacy can improve
students’ academic achievement in science content areas (Bandura, 1977).
Verbal Persuasions
The utilization of verbal persuasion in teaching is powerful because it allows teachers to
use their voices as a teaching tool to improve learning. Bandura (1977) expressed that verbal
persuasion impacts human behavior and increases self-efficacy. Teachers can employ verbal
persuasion when implementing reading strategies to assist students in understanding science
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content area material. Querioz et al. (2020) confirmed that vocal teachers during reading
strategies increase students' literacy levels in academic vocabulary. Verbal persuasion tactics can
encourage students while learning reading to ask questions, which will increase understanding of
the concepts and increase teachers’ self-efficacy. Words are powerful tools that can be applied to
motivate students, increasing their ability to learn, and raise literacy skills (Brevik, 2019).
Emotional Arousal
Emotional arousal determines a participant's self-efficacy level of performance (Bandura,
1977). Teachers’ sense of self-efficacy translates to high functioning arousal with a task
(Bandura, 1977). The emotional state of teachers can impede their ability to complete a task
appropriately. If a participant has high emotional arousal in implementing a reading strategy,
then the task will not be modeled appropriately for students. Teachers’ emotional state is directly
tied to their self-efficacy, affecting students' academic achievement. In a classroom setting,
teachers play the primary role in the students' emotional stability, but teachers have difficulty
integrating emotional coping skills into the curriculum (Ferreira et al., 2020). Teachers have not
received training on how to mitigate emotions during the teaching process to increase selfefficacy so they can help students increase academic achievement in reading science content
(Ferreira et al., 2020).
The self-efficacy theory advances in the study of how participants perceive their ability to
implement reading strategies by addressing components that must be executed to increase
literacy levels. The four principal components of the theory are performance accomplishments,
vicarious experiences, verbal persuasion, and psychological states. The three methods that help
facilitate self-efficacy are appropriate skills modeled, guided practice under specified conditions,
and transfer of learning from teachers to students to solidify the study regarding the
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implementation of reading strategies to increase literacy in content instruction (Bandura, 1977;
Bandura, 2009).
Reading skills creates the foundation of all learning, and poor literacy impact students'
academic achievement (van Staden et al., 2020). The impact of low literary level directly affects
students' execution of scientific language in science courses (van Staden et al., 2020). Teachers
must feel they have the appropriate knowledge and the ability to integrate literacy into science
instruction (Gao & Bintz, 2019). he self-efficacy theory promotes the need for teachers to have
well-perceived self-efficacy before implementing reading strategies to increase their literacy
achievement in science (Bandura, 2009).
Related Literature
The study reviewed relevant literature on how participants perceived the implementation
of reading strategies in science instruction to improve literacy. Teachers will use reading
strategies to determine whether interventions will help struggling readers and how they can be
adapted to science courses (Brevik, 2019). Reading is a multifaceted skill that continuously
evolves that involves flexible interventions utilizing varying strategies (Kausalai et al., 2019).
The study review will also address how teachers are trained to implement reading strategies in
various grades and what impact years of teaching have on that process. Teachers perceived selfefficacy would determine if the implementation of reading strategies will improve students'
literacy in science instruction (Creswell & Poth, 2018; Moustakas, 1994).
Reading Literacy in the Science Classroom
Students' performance in reading is related to their abilities in other academic domains
(Adhikari & Poudel, 2020; Koyunci & Firat, 2020). Their inability to read well will hinder their
ability to understand concepts in core subjects. Researchers concluded that various factors
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contributing to low reading comprehension would later affect literacy in science (Koyunci &
Firat, 2020). Low literacy skills will affect students' academic achievement in the science
classroom and beyond. Schools must put in place literary tools to bridge the learning gap. As the
importance of students learning to read in all content areas has grown, content area teachers must
possess the skills and strategies to implement good reading strategies for students (Cervetti,
2021). The implementation of reading strategies and comprehension skills must be integrated
through the reading and science curriculum demonstrated in the classroom (Cervetti, 2021).
Content Area Literacy
Smith & Robinson (2020) stated that content-area literacy necessitates teachers to receive
training in literacy skills for their discipline to have confidence in their ability to instruct and
assess students' literacy skills. Content area literacy differs in each level of schooling.
Elementary teachers are trained in all subject areas, while middle and high school teachers are
trained in specific content area (Cervetti, 2021; Smith & Robinson, 2020). Science teachers must
have the necessary skills to implement reading strategies in science instruction (Barton & Dexter,
2019; Smith & Robinson, 2020). Researchers have stated as the new standards in school
incorporate science, literacy instruction must become part of science teachers' strategies in the
science classroom (Cervetti, 2021). The Next Generation Science Standards (NGSS) aligned
their curriculum to include reading and writing scientific content (Cervetto, 2021).
For students to navigate scientific texts, science content area literacy needs to be implemented
across all grade levels (Cervetti, 2021).
Scientific Literacy
To attain mastery of high-stakes state science exams, students must acquire scientific
literacy. Scientific literacy begins with proficiency in basic reading literacy skills (Cervetti,
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2021). Reading strategies should be implemented to bridge the literacy gap if students lack the
foundational framework of reading. According to Innatesari et al. (2019), students can
understand six essential components of scientific literacy, including the inquiry of science, the
content of science, the nature of science, the history of science, and the concepts of will be
literate in science. Other researchers determined that the Next Generation Science Standards
(NGSS) stated that understanding science means applying scientific literacy through textual form
and hands-on activities (Innatersar et al., 2019; Pesen et al., 2020). Scientific literacy and reading
literacy must work in conjunction with others to understand scientific content.
Next Generation Sunshine State Standards (NGSSS)
The Next Generation Sunshine State Standards (NGSSS) guide the science standards for
the study (Duncan, 2017). Cumulative state science exams are given in grade five, grade eight,
and biology in high school. Reading is crucial to acquiring scientific knowledge and mastery of
state science exams. Scientific literacy is about applying science inquiry and how outcomes are
affected. Teachers must be able to implement reading strategies that will promote critical
thinking skills to obtain the answers (Cervetti, 2021). Researchers indicated that science
instruction reading strategies should contain the exact steps in the disciplinary area of reading to
attain proficiency (Cervetti, 2021).
B.E.S.T Standards
Cervetti (2021) stated that disciplinary literacy should accentuate instruction in subjectspecific areas for reading comprehension skills. The implementation of the curriculum will help
participants implement reading strategies that build and create foundational knowledge for
reading comprehension. The Benchmarks for Excellent Student Thinking (B.E.S.T) standards
address students who have attained mastery in reading and students with literacy gaps by

32
providing intensive instruction and practice opportunities (Florida's B.E.S.T Standards: English
language arts, 2019). Students in all grades are taught the foundational knowledge of reading
through four strategies: reading, communication, and vocabulary (Florida's B.E.S.T Standards:
English language arts, 2019). The strategies allow students to acquire reading knowledge in
different forms, and remediation skills are embedded to bridge any learning gaps (Florida's
B.E.S.T Standards: English language arts, 2019). Reading strategies essential for students to
attain knowledge are background knowledge, vocabulary, reading comprehension, and critical
thinking. Researchers concluded that these skills would help students build a good foundation for
reading across all content areas (Lin et al., 2020).
Reading Skills in the Science classroom
Afflerbach et al. (2008) stated that skill in the educational setting is an acquired ability to
perform well. It is composed of intellectual acts, such as those involved in reading
comprehension. According to previous research, reading skills have been associated with
specific skills such as reading the Bible and following directions for over 50 years (Afflerbach et
al., 2008). According to recent research, reading skills are imperative for students to develop
language literacy in the 21st century (Sulmiman et al., 2022). Having proper reading skills
facilitates students' acquisition and comprehension of content. Reading skills demonstrate
proficiency in a reading task (Afflerbach et al., 2008; Sulmiman et al., 2022). Students must be
taught reading strategies to develop reading comprehension skills. Current research (Afflerbach
et al., 2008) generated new knowledge about reading skills, leading to educators implementing
reading strategies to fine-tune reading skills. Teachers in science courses must implement
reading strategies for students to gain reading skills that lead to comprehension.
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Hsieh et al. (2020) found that reading science textbooks can support students in learning
specific vocabulary, which improves their understanding of the scientific text. Students can
utilize science textbooks and scientific inquiries to improve their reading skills in science
courses. For instance, students can acclimate to a science topic that includes a hands-on activity
because it allows them to get familiar with the vocabulary while doing the exercise. (Hsieh et al.,
2020; Saeifuddin et al., 2019). Science is applied more than memorization, so the earlier students
are introduced to science text and science inquiry activities, reading skills in a science-related
topic will become automatic (Hsieh et al., 2020; Saeifuddin et al., 2019). The language used in
science can be unfamiliar to students. They might have difficulty navigating scientific terms, so
if students lack basic reading literacy, it will affect their ability to read scientific literature (van
Staden et al., 2020). In other studies, science teachers have shown that they cannot integrate
reading skills with students due to a lack of professional development in implementing the
scientific reading approach in the classroom (Hsieh et al., 2020; van Staden et al., 2020).
Reading Strategies in the Science Classroom
Afflerbach et al. (2008) defined strategies in the educational context as a systematic
approach to teaching or improving one's reading performance. In recent studies, reading
strategies (Afflerbach et al., 2008) have described a new aspect of reading as an employed
intentional and deliberate task. Reading strategies became prevalent in the 1970s, which
describes reading as a cognitive aspect of information processing (Adaba et al., 2021; Afflerbach
et al., 2008). The act of reading requires diverse strategies to comprehend, interpret, evaluate,
and appreciate written texts (Afflerbach et al., 2008; Coppens, 2019). The ability to read comes
from prior knowledge of word meanings in other texts, word identification, and understanding of
textual features (Afflerbach et al., 2008; Akyol & Sural, 2021). Students' ability to read arises
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from reading strategies explicitly implemented to access their prior knowledge (Akyol & Sural,
2021; Brevik, 2019). Current studies have shown that if teachers utilize various reading
strategies in the classroom, it can eliminate reading difficulties for students (Adaba et al., 2021;
Akyol & Sural, 2019).
Diken (2020) indicated that one of the basic science skills is reading and understanding
science texts. The scientific text contains subject areas unfamiliar to students, affecting their
ability to understand and read the content (Diken, 2020; Hsieh et al., 2020; Saefuddin et al.,
2019). Researchers Lai and Chan (2020) asserted that to improve students' knowledge of science,
class discussions could include problem-solving activities to boost students' comprehension of
reading science content and STEM-based activities to help students see problems from a
scientific perspective. The reading strategies that can help increase scientific understanding are
pre-reading, during reading, after reading, and other instructional tools to bridge the literacy gap
in science courses (Afflerbach et al., 2008; Coppens, 2019).
Literacy Skills Before Reading
The process of pre-reading is a crucial tool for understanding science reading content.
Students' familiarity with the subject and content is the first step to ensuring students can
assimilate the material (Baird, 2020). A great instructional tool to utilize before the lesson is KW-L charts. Kennedy (2020) defined K-W-L charts as a tool that participants provide students in
a chart format for students to write what they know, what they want to know, and what they have
learned. Using the tool, students can gauge their learning before and after a lesson. In research
studies, K-W-L charts help introduce a lesson where students can express their opinions on a
particular subject without being graded (Salen et al., 2019). Students can use the chart to
demonstrate their understanding of the content (Baird, 2020; Miller & Robertson, 2020). Before
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starting the lesson, teachers can use this tool to assess students' understanding of scientific
knowledge. Researchers have found that K-W-L charts can provide insight into students'
presumptions, misunderstandings, and prior learning disparities (Baird, 2020). The
implementation of reading strategies such as pre-reading gives students structure and guidance
before exploring new text (Srilakshmi, 2019).
Surveying the Text
Reading in the 21st century comes in multiple forms, print and digital. Students must be
able to navigate both modes. Most schools still have textbooks for students, both in print and
digital. In most classroom settings, students utilize print text. Before reading and after the K-WL charts warm-up activity, students must be able to survey the text. Akyol and Sural (2021)
defined skimming the text as gaining a general idea of a topic, not reading for knowledge.
Scanning a print includes viewing the title of the topic, introductory paragraph, headings,
images, and concluding paragraph (Akyol & Sural, 2022).
In science, images are a crucial component of each lesson. Students must develop visual
literacy skills to comprehend the content and images simultaneously. Kriauciuiene and
Papaurelyte (2021) defined visual literacy as the ability to access, understand, evaluate, and
communicate information that involves visual image cognition. For example, science texts
include graphical images in a textbook to complement the written text. This activity allows the
readers to familiarize themselves with the lesson's text, images, and the topic (William & KokSing Tang, 2021).
Most science textbooks include a digital component that students can access via the
website or application (Wan et al., 2020; Spencer et al., 2020). The digital element allows for
more diverse applications, such as changing language, audio reading, and digital text annotations
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(Spencer et al., 2020). A textbook with a digital companion section allows students of diverse
learning needs to utilize the tools. Language learners can have the content read in their native
language to improve understanding. All students benefit from using technological tools to survey
the text before learning (Overstreet, 2021; Pokrovskaia et al., 2021). Recent research has shown
that although they are used in the classroom, digital text has come to the forefront due to the rise
of e-learning (Pokrovskaia et al., 2021).
While conducting the pre-reading activity, students can identify keywords in the lesson.
For example, most science textbooks have a vocabulary or critical terms section at the beginning
of the chapter. Students can review those terms, which are usually bolded within the reading.
Lott and Clark (2021) indicated that scientific text has bolded vocabulary words to show the
critical vocabulary words to the lesson. Skimming through the key phrases will give students an
idea of the words introduced in the chapter. The definition of keywords assists students in
understanding the meaning of the written text (Mohammaditabar et al., 2020).
Background Knowledge
Background knowledge is the primary factor of reading instruction that facilitates
students deciphering the meaning of passages and enables learning (Anyiendan et al., 2021; Lin
et al., 2020). For students to learn, they must first grasp the content of letters and sounds to form
words. Background knowledge is constructed through reading which leads to learning
(Anyiendan et al., 2021; Cervetti, 2021; Hsieh et al., 2020). Teachers must activate students'
background knowledge to increase reading literacy. Science teachers are expected to teach
informational text without students having prior knowledge of academic science vocabulary
skills. The lack of this knowledge significantly impacts their scientific understanding of
scientific literature. Science vocabulary terms play a critical role in acquiring the knowledge to
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build a scientific knowledge of the natural world (Nelson & Allen, 2020). Students lacking this
skill will not be able to activate the prior knowledge needed to attain scientific mastery on highstake state exams.
Literacy Skills During Reading
The during reading skills assist students in maneuvering scientific text with guided tools
such as surveying the text and activating background knowledge (Anyiendan et al., 2021;
Cervetti, 2021). As students open the reading text, they need additional tools to assimilate the
content. Deshmukh et al. (2022) defined scaffolding as an instructional approach to delivering
proper support to guide understanding text content. Teachers' scaffolding of different reading
techniques will help students gain the knowledge needed to build reading comprehension skills
(Deshmukh et al., 2022). Utilizing SQ3R, scan and run, visual images, annotating the text, and
read-aloud will increase students reading comprehension. The implementation of reading
strategies will build on the foundation started with the pre-reading skills to improve literacy
(Baird, 2020).
Coppens (2019) stated that SQ3R is a tool used to help students understand non-fiction
writing, such as science. SQ3R reading technique stands for survey, question, read, recite, and
review of writing (Coppens, 2019; Stahl & Armstrong, 2020). The SQ3R method allows students
to survey the text, create questions about the text, read the text, and review all the writing in the
textbook to ensure understanding (Abimola et al., 2021). SQ3R learning tool can aid teachers in
implementing reading strategies that can help bridge the literacy gap in science (Abimola et al.,
2021). Teachers utilizing the SQ3R approach can help students understand the science content
using an instructional learning tool used in all disciplines (Coppens, 2019; Fadilah et al., 2020).
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Scan and run are a reading strategy that can utilize as a group and collaborative tool to
increase students' literacy skills. McCaughey (2018) define scan and run as an activity where
students practice scanning different text as they move around the classroom and discuss the text
with each other and compare their understanding of the material. The collaborative activity
teaches students how to navigate written text while working in a group. When students work
together, they learn from each other differently from a teacher (McCaughey, 2018). Students can
use the scan and run activity to introduce them to a new chapter, which allows them to absorb the
content faster than traditional reading techniques (Umar & Sudipa, 2020). Diverse reading
strategies help students learn content quickly (Umar & Sudipa, 2020).
The method of learning science is more than just written text; it also includes visual
representations of scientific concepts. William and Kok-Sing Tang (2021) stated the
interpretation of visual representation is considered a critical requirement when understanding
science. For example, as students skim through a science textbook, they are presented with
information both in text and visual imagery (McCaughey, 2018). The graphical representation
helps students understand the written context and help increase scientific literacy (Yoon et al.,
2021). Current research employs visual representation and is an effective learning tool in
creating answers to complex questions (Yoon et al., 2021). Other studies have shown students
who learn visually assimilate the science content easier with both texts and a visual image
(Yunus et al., 2021).
The annotation of science textbooks can be performed in many forms, from highlighting
traditional text to digital annotation tools (Neves & Seva, 2021). Leger et al. (2019) identified
annotations as classified anchor-only marks that link to texts, such as highlighting and
underlining content that is important for students to understand the material. Annotation in the
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science classroom can be done with a highlighter or pen to help students remember critical
information for future learning (Ensley & Rodriguez, 2019; Neves & Seva, 2021). In the last
several years, the emergence of digital annotated tools has become popular because they can
address diverse learner needs (Leger et al., 2019). Recent studies show that whether annotated by
hand or by digital tool, annotation aids students in active reading, which leads to comprehension
of science content (Kalir, 2020).
Teachers should model how to read aloud a text to students. Haland et al. (2021)
described reading aloud as a literacy practice to develop students' vocabulary, comprehension,
and fluency. Researchers have acknowledged that reading aloud to clarify words in a reading
passage or text enhances students' vocabulary and pronunciation of difficult words (Haland et al.,
2021). The reading strategy read aloud allows students to hear unfamiliar scientific terms from
the teacher before students must learn them. Current research states that when teachers use
various scientific texts and articles, students benefit by increasing literacy levels in the science
classroom and on standardized science exams (Rivera & Alandeom, 2021).
Literacy Skills After Reading
After students have various reading tools can be used to ensure understanding of content.
Several studies thus far have linked increased literacy with the implementation of reading
strategies (Anyiendan et al., 2021; Cervetti, 2021). The after-reading strategy allows students to
summarize and reflect on the text (Ceyan & Yildiz, 2021; Rahimi & Babaei, 2021). Graphic
organizers and interactive science notebooks are effective strategies to use after reading. Recent
evidence suggests graphic organizer is a graphical depiction of the text concept to organize
related perceptions (Samba et al., 2020). Students in science courses benefit from various graphic
organizer Venn diagrams and concept mapping (Samba et al., 2020; Templeton, 2021).

40
Yaylak (2020) defined an interactive notebook as a notebook for students to keep learning
activities in the classroom and graphic organizers such as Venn diagrams and concept mapping
to content. Students can bridge their scientific literacy with interactive notebooks in various
ways. Students can place notes on the right side of the interactive notebook, and science content
can appear on the left side (Yaylak, 2020). Current researchers stated students would need
teachers to scaffold the use of an interactive notebook to ensure students learning gains (Wang et
al., 2021; Yaylak, 2020).
Scientific Vocabulary
Batool (2021) claimed that scientific vocabulary plays an integral role in students
acquiring scientific knowledge. Various subject areas have a distinct vocabulary, contributing to
students' understanding of science content (Batool, 2021; Kazeni & Maleka, 2020). Many
students struggle to acquire scientific vocabulary through traditional instruction. Scientists have
found that students quickly assimilate scientific vocabulary terms when presented in a learnedcentered setting (Kazeni & Maleka, 2020). Science vocabulary words are hard for students to
conceptualize in simple terms unless they are forced to do so in science inquiry activities (Kazeni
& Maleka, 2020). For students to learn science content, teachers need to employ reading
strategies to bridge the scientific literacy gap (Kazeni & Maleka, 2020). When teachers use
reading strategies to connect prior knowledge to new knowledge, the connection for students
becomes meaningful (Kazeni & Maleka, 2020). Science teachers must go beyond the traditional
way of teaching vocabulary, which includes defining vocabulary words by using new techniques
such as graphic organizers to help build scientific knowledge by applying words (Reed et al.,
2019; Wei, 2021). Implementing reading strategies that include hands-on scientific vocabulary
will enhance students' scientific vocabulary and increase science exam scores (Cervetti, 2020;
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Kazeni & Maleka, 2020: Wei, 2021). Previous research on understanding vocabulary in science
classes utilized the integration of graphic organizers (Reed et al., 2019). The current study could
not find a causal link between the utilization of graphic organizers on students increased
scientific vocabulary (Reed et al., 2019).
Vocabulary Activities in the Science Classroom
Teachers can employ various vocabulary activities in the classroom to increase scientific
literacy. Hayden et al. (2019) defined scientific vocabulary as highly specialized terms to
describe, compare, and explain learning in science. Science terms are considered Tier-3 words
content-specific, and students need scaffolding tools to understand them (Biernat & Riley, 2019).
The vocabulary activities used to ensure students assimilate the vocabulary must be specific, like
word walls, the Frayer Model, and a semantic map. Biernat & Riley (2019) stated word walls are
an excellent way to increase literary and scientific vocabulary for students. Studies show that the
Frayer Model is another instructional tool that can assist students in learning a science
vocabulary (Biernat & Riley, 2019; Keeley, 2021; Rampersad & Ali, 2020). Researchers noted
that a semantic map is a visual display of the definition of a word (Elleman et al., 2019;
Rampersad & Ali, 2020). Recent research suggests that although critical for comprehending text,
efficient instructional procedures known to increase vocabulary literacy are inconsistently
implemented in the science classroom (Chen, 2018; Elleman et al., 2019).
Reading Comprehension in the Science Classroom
Students who develop background knowledge skills and science academic vocabulary
retrieval can gain reading comprehension skills. Reading comprehension is critical in all subject
areas to attain knowledge of the material but even more crucial in science for students to learn
content. Literacy knowledge can be acquired through shared reading interventions using grade-
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level science content and reading intervention strategies (Roberts et al., 2019). Previous research
has addressed reading strategies to learn words but not necessarily to understand how to connect
the concept to ensure understanding (Lin et al., 2020). Researchers stated that without explicit
teaching aimed at comprehension skills, students with low literacy might struggle to achieve
meaning from science texts (Roberts et al., 2019).
Critical Thinking in the Science Classroom
Science content requires critical thinking skills to formulate a scientific understanding of
context. Critical skills are skills needed in everyday life to develop other skills (O’Leary et al.,
2020; Saputri et al., 2020). Researchers established that critical thinking skills are necessary for
science education due to the cognitive approach utilized to solve problems (Saputri et al., 2020).
The process of critical thinking will help students navigate solutions to scientific issues and
foster learning. Previous studies have discussed critical thinking as the basis of each discipline
(Sari & Paidi, 2019). Teachers can help students develop critical thinking skills by solving realworld problems in the classroom.
Claim, evidence, and reasoning (CER) are critical components of scientific inquiry.
Teachers can utilize CER to improve scientific literacy during science instructions. Kennedy &
Folkes (2018) stated CER consists of two skills; first, students must comprehend scientific
content, and second, the ability to demonstrate the connections between content and the example
being investigated. A recent study stated that the CER strategy could help students deepen their
scientific explanation for a scientific inquiry (Hunter-Thomson, 2019).
State Standardized Science Exams
Science standardized exam measures students' knowledge of scientific content in
elementary, middle, and high school. The Southeast Region of the United States administered the
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Statewide Science Assessment exam utilizing the NGSSS science standards for students in fifth
and eighth grade to measure science achievement (Statewide science assessment, 2022). High
school students are administered the End of Course (EOC) exam on the NGSSS standards for
Biology I (End of Course EOC Assessments, 2022; EOC: NGSSS Test Design Summary:
Operational Assessments, 2018). The science exams in these grades assess students' scientific
literacy at the end of each grade division. Elementary students are in fifth grade from
kindergarten to fifth-grade science content.
Students in elementary grades are assessed on state assessments on earth and space
science, physical science, and life science. The level of achievements ranges from one to five. If
students perform at level one, they are below the NGSSS standards, and at level five are above
NGSSS standards (Science: Florida Statewide Science Assessment: Grade 5 Achievement level
descriptors, 2018). Cultivating science literacy is essential to ensure students are prepared for
standardized science exams (Zhao et al., 2021). Teachers can utilize the standards set by NGSSS
to teach concepts that will align with scientific literacy standards (Duncan, 2017). Students must
receive preparation before grade five to gain mastery of the standardized science exam. Literacy
is a foundational tool needed to ensure students understand science content on standardized
exams (Witherspoon et al., 2022). Recent studies have shown that effective literacy instruction
has a substantial effect on students learning outcomes on science standardized exams. Still, little
evidence has shown if students are getting the right skills at the right time. (Witherspoon et al.,
2022).
Middle school students are also assessed on the nature of science, earth and space science,
physical science, and life science. The achievement matrix ranges from one to five. Level one is
below the NGSSS standards and above the NGSSS level (Science: Florida Statewide Science
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Assessment: Grade 8 achievement level descriptions, 2018). When students reach middle school,
teachers anticipate that students have some scientific knowledge, but most do not (Bybee, 2020).
Students in elementary do not get enough exposure to scientific concepts to prepare them for
middle science courses (Chris & Kitchin, 2019; Kazeni & Maleka, 2020; Zhao et al., 2021). Due
to the lack of scientific literacy, students fail to perform well on standardized science exams
(Bybee, 2020). If students have poor literacy skills, it will be hard to assimilate scientific
literature with ease (Truckenmiller & Petscher, 2020). Kazeni and Maleka (2020) and Telesca et
al. (2020) stated students need to be able to read the academic language at grade level so
activities and communication of scientific inquiry can be proficient.
Students in high school take the Biology I EOC to test their scientific knowledge on the
following topics: molecular and cellular biology, classification, heredity, evolution, organisms,
populations, and ecosystems (NGSSS test design summary operational assessments, 2018).
Science course in high school, such as biology, prepares students for a higher science course in
high school and beyond. Biology is usually the foundation course for science students' high
school careers, and students are tested on the content to ensure mastery (Kay et al., 2020). Recent
studies suggest that science exams transfer students' content knowledge and encourage teachers
to teach higher-order skills through reading strategies to a scientific problem-solving mindset
(Zhao et al., 2021).
Professional Learning Communities (PLC)
Teachers can address students’ literacy and scientific literacy gaps by implementing
reading strategies in science instruction. For teachers to implement reading strategies in science
content, they must be trained in reading literacy. Schools can utilize professional learning
communities (PLCs) to implement the training. Avidov-Ungar (2019) defined PLCs as a
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resource of initial and continued support for teachers to learn new skills and attain professional
improvement to enhance teaching practices. PLCs for science teachers will provide them with
the skills required to implement reading strategies during science instruction. Previous research
shows that teachers benefit from PLCs conducted in their science content area, increasing
students’ scientific literacy (Adu-Gymfi, 2020).
In recent years PLCs have grown due to STEM groups and other science-based groups.
STEM entities outside teachers' immediate circle have provided new and engaging information
and activities for teachers to help students bridge the literacy gap in science (Halim et al., 2018).
Social media platforms have also fueled the interest in STEM activities by showing live demos
and providing academic support to teachers on demand (Allen et al., 2019) as the subject of
science emerges as an essential 21st-century skill for students in the classroom and beyond (Patel
et al., 2019). Teachers must look outside their network to get additional support and resources to
help meet the need of today's students.
Professional Development
Sharm and Jagwinder (2018) state that education is a field where teachers must
continuously take courses to improve their abilities and skills. Teachers are required to keep
abreast of the best practices of their subject area (Sharm & Jagwinder, 2018). Science teachers
must learn the basics of being a teacher and assimilate scientific knowledge. Science courses are
unique because they contain reading, math, and history (Mailizar et al., 2020). Science teachers
must learn how to circumnavigate all those disciplines within science (Koseoglu et al., 2020).
The most important discipline is reading (Mari et al., 2021). Science teachers must implement
reading strategies in the science instructions (Afflerbach et al., 2008). Professional development
is crucial to ensure teachers stay updated with the newest practices in science (Eda et al., 2018).
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Several studies suggest that professional development activities should be teacher-specific and
focus on daily classroom activities (Eda et al., 2018; Kartel et al., 2019).
Professional Learning Network
Oddone et al. (2019) described a professional learning network as a group that
collaborates with others outside their school network to improve students learning outcomes.
Researchers acknowledged that teachers face challenging issues, need guidance, and support
from professional interaction with other learning networks (Oddone et al., 2019). When teachers
receive different viewpoints, it allows them to see through the lens of others outside their
immediate network. In science, various professional learning networks like STEM groups give
different ideas on engaging students in science learning. Current studies have shown that
teachers who have access to professional learning networks may not use them to their full
potential (Ngcoza & Southwood, 2019; Schreurs et al., 2019).
Science Teachers Self Efficacy
Martinez-Borregero et al. (2022) defined self-efficacy as the principle that one can
effectively perform a specific task that yields particular goals. Teachers’ perception of selfefficacy determines how they implement reading strategies for students. Joshi et al. (2019) stated
perceived sense of self-efficacy can help participants build foundational skills literacy for
students. The higher purpose of self-efficacy among participants allows for quality instruction in
the implementation of reading, increasing students’ academic achievement (Ceylan, 2020).
Researchers explained that science teachers have low self-efficacy due to a lack of knowledge in
different content areas (Martinez-Borreguero et al., 2022). Teachers’ self-efficacy in teaching is
crucial to students learning gains. Science teachers with an increased self-efficacy have an
elevated level of students’ performance in the science classroom (Smith et al., 2020).
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Teachers Career Stages
Teachers in various stages of their careers and education will determine how they
perceive self-efficacy in implementing new strategies (Prout et al., 2020). In this study, novice
participants are defined as teaching for two years or less, and veteran teachers are three years or
more. Teachers' educational background in implementing reading new instruction will determine
how they execute the teaching instruction to students. Novice teachers with a pre-service
educational background will probably utilize the latest approaches but will lack the relevant
experience to execute strategies successfully (Saenz et al., 2021). Teachers with novice
educational experiences have distinct perceptions because of their inexperience in implementing
instruction (Nguyen et al., 2020).
Novice Teachers
Novice teachers for this study are identified as teachers who have taught science for less
than two years. Teachers with less than two years of experience can bring new and innovative
ideas to the education landscape. While novice teachers come with new ideas, they lack the
expertise to implement specific teaching techniques (Ardisa et al., 2018). A recent study showed
that novice teachers have many weaknesses, such as classroom situation, pedagogy framework,
and identifying learning needs (Ardisa et al., 2018). The implementation of reading strategies is a
critical tool in students' literacy knowledge of science. Novice teachers can come from various
backgrounds that do not have an educational framework. Administrators must have adequate
support for novice teachers to ensure a smooth transition into the classroom (Gajardo-Asbun,
2021). Science students can learn from novice teachers the new ideas and technology tools that
increase engagement in the classroom but lack the classroom management technique to keep
students on track (Ardisa et al., 2018; Wolff et al., 2021).
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Veteran Teachers
Veteran teachers play a pivotal role in students' academics. Teachers with more than three
years of experience in teaching have acquired the skills to implement new strategies for students
(Germaine et al., 2018). The years of teaching experience have given them the knowledge to
navigate new concepts and implement interventions needed for students to succeed successfully
in the science classroom. Reading is an essential element in learning, so teachers must utilize
various techniques to bridge the gap (Brommel et al., 2019; Wickens et al., 2020). Teachers with
two or more years of experience will perceive their self-efficacy with passion and positivity
(Prout et al., 2020).
Teachers' educational experiences will determine their self-efficacy in implementing
reading strategies in the science content area (Wang & Apraiz, 2018). The educational approach
for teachers falls into two categories pre-service or alternative education. The pre-service path is
teachers who complete a pre-service educational path that includes teaching internships to
graduation (Marin, 2021). The alternative route is where teachers have a bachelor's degree in
another area besides education and go through an examination process to earn a teaching
certificate (Ramot & Donitsa-Schmidt, 2021). There are pros and cons for each route regarding
qualifications for teaching.
When teachers take the pre-service route, they take educational courses to prepare them
to teach students in a classroom. They learn the foundational knowledge of learning and how to
implement various teaching strategies (Boche et al., 2021). The pre-service teachers must
complete a teaching internship and pass certification exams to graduate (Saenz et al., 2021). The
training allows them to apply the teaching knowledge they learned in the program to the
classroom (Jao et al., 2021). Researchers have stated that although teachers who are educated in
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a pre-service program are equipped with the knowledge, they lack the experience to
appropriately apply the methods in the classroom (Boche et al., 2021).
Veteran teachers usually have a second career or receive their degree in another
discipline other than education (Koc, 2019). Most veteran teachers come to the educational arena
with a wealth of experience from their previous careers (De Santos, 2021). They lack the
application of the educational framework because they are only required to take two or three
academic courses and pass the certification exam. The intense training pre-service teachers
receive is not part of the veteran teachers' repertoire of teacher training. Second-career teachers
bring valuable life experience to the classroom, which can bridge the gap between theory and
real-world scenarios (Dos Santos, 2021). Previous research concluded that veteran teachers
might have the experience to apply new knowledge but not techniques (Bartal & Gilat, 2019).
Teachers Perceptions
Arayssi et al. (2020) indicated that teachers’ perceptions of utilizing new teaching tools to
improve learning would benefit students. Teachers’ perceptions of the implementation of reading
strategies will determine the successful execution of the practice. The teachers’ educational
background will also determine how they perceive their ability to implement reading strategies.
Belete & Mussu (2021) declared that teachers should concentrate on selecting fitting literary
texts in implementing reading strategies that suit their experience and educational background.
Previous studies show that teachers’ perceptions of how to implement new reading strategies in
science instruction can determine students learning outcomes (Cambay & Kazanc, 2021).
Teachers Accountability
Teachers' accountability is measured through standardized science exams and their level
of effectiveness in teaching the content (Geiger et al., 2020). Students are administered high-
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stakes science exams in the Southeast Region of the United States in fifth grade, eighth grade,
and high school. Students' ability understands science content requires excellent reading skills.
The teachers' effectiveness in students reading comprehension is also measured on science exams
(Acosta et al., 2020). The science teachers must address students' ability to comprehend
scientific literacy and reading comprehension. The science teachers must teach the
implementation of reading strategies to assist students in acquiring comprehension skills to
ensure proficiency on the science exams. In a recent study, researchers stated that high stakes
exam accountability is hard to measure effectiveness due to incentives attached to the results.
Teachers Effectiveness
Thakur and Garg (2020) stated that effective participants endeavor to accomplish
objectives set for them by schools and administrators. Teachers must balance that objective with
their own perceived self-efficacy to attain the educational goals for the students. SanchezCabrero et al. (2021) indicated that students' learning achieves teachers' effectiveness. The role
of teaching can be influential in several ways teaching experiences, students' characteristics,
personalities, and social environment. Their experience in education can determine the
effectiveness of participants' skills. The next contributing factor is students' characteristics. Each
student brings a different dynamic to a classroom, affecting the participants' delivery of the
lesson. Teachers' personality plays a significant role in the dissemination of the lesson (Rezaei et
al, 2019). If the participants have a happy demeanor, students will assimilate the lesson easier
than teachers with a strict demeanor. According to past studies, due to varying ways teachers
approach their class, it is hard to identify a teacher's effectiveness in a classroom (SanchezCabrero et al., 2021).
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Summary
The self-efficacy theory is employed to implement reading strategies for elementary,
middle, and high school students. Reading is an essential tool for students to acquire to ensure
academic success in school and beyond. When students in the foundational grades of elementary
struggle with reading comprehension, it will affect another subject area (Haymon & Wilson,
2020). Science is a content area that relies heavily on excellent reading skills to be proficient in
the subject at all grade levels.
Teacher perceived self-efficacy comes into play at this junction in implementing reading
strategies in a science course. The four tenants of self-efficacy will have to be implemented to
ensure participants are equipped to facilitate the necessary learning tools for students. Teachers
must create goals for students to learn science and read unfamiliar contexts simultaneously
(Stefannie de Sa Ibraim & Justi, 2022). Bandura (1994) discussed the utilization of goals to meet
the self-efficacy challenges. Reading implementation can be facilitated through performance
accomplishments which entail participants modeling the activity to students (Bandura, 1994).
Students learn more readily from viewing an activity model for them, and students can then use
the modeling activity to guide their understanding. Teachers' sense of efficacy will determine
how students view and complete the task with confidence when modeling the task. Appropriate
instructional strategies in science can increase scientific learning literacy (Musa et al., 2020).
Recent literature does not show direct evidence relating to the implementation of reading
strategies affecting science test scores and increasing participants' self-efficacy. The integration
of reading strategies does appear to boost literacy levels but not scientific literacy levels.
Teachers perceived self-efficacy in implementing reading interventions in science instructions
does not show a positive or negative correlation between teachers. Standardized exams do not
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address the literacy need of students if instructional strategies are not executed correctly (Musa et
al., 2020). Researchers determined that improving reading strategies will not necessarily increase
students' science academic achievement if other factors are not addressed (Goyi et al., 2021). The
factors like race, ethnicity, disabilities, language, socioeconomic status, and poor reading
resources can affect students' ability to assimilate the material (Potter & Wilson, 2021). Most
science participants are not trained to implement reading interventions in their science, so they
are ill-equipped to transfer the necessary knowledge to students.
The study will address the need for science participants to be trained in both applications
of reading strategies and scientific applications utilizing those skills. Most science teachers do
not feel equipped to teach literacy in science because they are not trained (Maing et al., 2019).
Many science teachers do not have science backgrounds, so they must learn how to teach science
with the training of general education teachers (Maing et al., 2019). Schools and administrators
must provide training for science teachers in applying scientific theory and reading intervention
simultaneously to achieve the students' educational goals (Koseoglu et al., 2020). A recent
literature review addressed the need for science teachers to have professional development that
addresses scientific instruction (Yenen & Yontem, 2020). Science teachers will utilize the
B.E.S.T. standards framework to implement the scientific literacy component in the N.G.S.S.S.
standards to address students' literacy needs. The teachers must feel confident in implementing
reading skills that address all learners in the science classroom.
Research on the perception of participants' self-efficacy in reading strategies has been
completed; there was limited research on how participants' self-efficacy in implementing reading
strategies affects high stakes science scores (Sanchez-Cabrero et al., 2021). Science teachers
reported difficulty implementing reading strategies without appropriate training in reading and
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scientific literacy (Hardinata & Putri, 2019). The current study also revealed that science
participants had a misconception of scientific literacy and assumed it was like reading a nonscience textbook (Hardinata & Putri, 2019).
The solution to the gap in the literature is to add the existing literature by addressing the
training that science teachers need to bridge the literacy gap for students (Koseoglu et al., 2020).
Science teachers will receive proper reading intervention training utilizing the current language
arts curriculum in English courses to transfer the foundational support to science instruction
(Guo & Chen, 2020). The findings in this study may identify effective reading strategies in the
science classroom. (Meiring, 2019).
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CHAPTER THREE: METHODS
Overview
The purpose of the transcendental phenomenological study was to describe science
teachers’ lived experiences using reading strategies to improve literacy skills and prepare
elementary, middle, and high school students for high-stakes science exams in the Southeast
Region of the United States. This qualitative research addressed science teachers' perception of
implementing reading strategies to bridge the literacy gap in the science content area. This
chapter presented the methods employed in the study. The research design is addressed, as are
the questions that guided the study. The research setting, the participants, and the researcher’s
role are described. Finally, the data collection methods, analysis of the data, establishment of
trustworthiness, and ethical considerations of the study are discussed.
Research Design
The study utilized qualitative transcendental phenomenology to address elementary,
middle, and high school science teachers' perceptions of literacy in their content area. A
qualitative study was crucial for this research because it addressed the various themes from
participants' perceptions of literacy skills in their content area. Creswell (2018) identified
qualitative study as a way for participants to share experiences and voices to be heard.
Elementary, middle, and high school science teachers' voices would have a platform to share
their experiences and perspectives on literacy in their content area. This technique allowed the
researcher to utilize open-ended questions to get rich information from participants' responses to
lived experiences (Creswell & Poth, 2018). The evidence gathered helped the researcher develop
themes of the phenomenon described in the study (Moustakas, 1994). The research design for the
study employed a transcendental phenomenological conceptual framework approach to describe
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participants' perceptions. The pioneer of this framework was Edmund Husserl, who developed a
method embedded in subjective openness (Moustakas, 1994). It was initiated in the 20th century;
the principal aim is the detailed analysis and explanation of a phenomenon (Moustakas, 1994).
Moustakas (1994) defined transcendental phenomenology as a scientific analysis of the
emergence of phenomena in our consciousness and how we perceive it through lived
experiences. The term phenomenon in Greek means to bring to light the foundation of human
science (Heidegger, 1977, as cited in Moustakas, 1994). Using textual and structural descriptions
from participants' lived experiences gave a voice to their perceptions of integrating literary skills
in their content area (Moustakas, 1994). The study also demonstrated the reading strategies
science teachers utilized to improve reading literacy and chronicle their lived experiences
through the intervention process (Creswell & Poth, 2018; Fourie et al., 2018; Moustakas, 1994).
The study of elementary, middle, and high school science teachers' perceptions of their literacy
skills and how to incorporate them into the science content area meets the qualitative
transcendental phenomenological study criteria because it includes teachers' lived experiences.
This transcendental phenomenological study helped me set aside prior judgments of my
lived experience of students' lack of literacy affecting their science content area. Moustakas
(1994) discussed the term epoché, which means setting aside prior knowledge of the phenomena
and looking at it with fresh eyes to help create a new solution. The epoché process is the first
step in creating an unbiased approach to the study. The next step would be the transcendental
phenomenological reduction, which allows each experience to be reduced to a single experience,
which helps researchers hear the voices of each teacher (Moustakas, 1994). The transcendental
phenomenological approach fit my study well because it addressed the lived experiences of
science teachers regarding how to incorporate literacy skills in their content area. The lived
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experiences through interviews and stories gave voice to the teachers, which helped increase
literacy incorporation in science courses (Moustakas, 1994). As a veteran English and reading
teacher and now a science teacher, I see the need to implement literacy skills in the science
content area.
Research Questions
Central Research Question
What reading strategies can improve students' literacy levels in the science classroom that
may impact high-stakes science exams?
Sub-Question One
What reading strategies can be used in the science content area to improve students'
literacy levels?
Sub-Question Two
What reading strategies from the English content area can improve literacy levels in
science?
Setting and Participants
Moustakas (1994) explains the importance of all participants experiencing the
phenomenon of the study. The setting of the study is imperative to qualitative research and
should be chosen to reflect the design of the study (Creswell & Poth, 2018). The following
sections reveal the setting of the study and the participants who assisted in answering the
research questions.
Setting
The setting for this study was in the Southeast Region of the United States which services
students in grades K-12. The students that attend these schools reside in the surrounding
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communities. The pseudonym for the district is the Southeast Region of the United States. The
students at the Southeast Region of the United States come from very diverse backgrounds. The
population size is 3,067. The school demographics are Hispanic 70%, Black 11%, White 9%,
and other races 2%. The population of English language learners is 25%, and low-income
students are 36%. The leadership structure of the Southeast Region of the United States that
oversees the schools has a president, principal, vice-principal, assistant principal, grade chairs,
team leaders, and a reading coach. The leadership teams as a curriculum meeting once a month
to better disseminate the curriculum to the students.
Literacy is an essential part of all content areas, especially science, because it contains
unfamiliar scientific terms to certain students. Science courses disseminate learning with literary
language, including vocabulary and other text that students are not exposed to in their daily
language (Huerta & Garza, 2019, as cited in Fang, 2006; Quinn et al., 2013; Schleppegrell,
2004). The site chosen for the study had seen a decline in fifth, eighth, and tenth-grade highstakes science exams over the last four years. Researchers that conduct qualitative research
collect data in the participants’ natural settings where the phenomenon is experienced in the
study (Creswell, 2018). The school has noticed that students that score level two and below in
the Southeast Region of the United States in reading do poorly on the high-stakes science exam.
The school offered students additional science content support after school and on weekends, but
the support has not raised their scores. The literacy component of the students’ needs to be
addressed to help bridge the gap in low literacy levels. I have chosen to investigate the
phenomenon of low literacy affecting students’ science scores.
Participants

58
The research included 12-15 participants to adhere to a phenomenological research
method (Creswell & Poth, 2018). The participants in the study were elementary, middle, and
high school certified science teachers who have taught science for two or more years regardless
of age, gender, or ethnicity. Moustakas (1994) stated that besides the standard criteria of
choosing participants like age, race, gender, and economic status, the participants must have
experienced the phenomenon in the study. Criterion sampling is a construct in phenomenological
study to select participants who meet a specific criterion (Creswell & Poth, 2018; Patton, 2015).
For this study, the diversity framework is the participants' years of teaching experience (Creswell
& Poth, 2018). The research employed participants' experiences based on novice and veteran
participants. The criteria for novice participants were less than two years, and veteran
participants had three or more years of experiencing the same phenomena of implementing
reading strategies in a science course (Creswell & Poth, 2018; Moustakas, 1994).
I further differentiated the participants by what science course they taught and how long.
There are six science courses taught at the Southeast Region of the United States. The different
subjects are taught in various grades: general elementary science in kindergarten through fifth
grade, earth science in sixth grade, life science in seventh grade, physical science in eighth grade,
and biology in tenth grade. The eighth-grade teachers have a unique teaching task because they
must also teach earth science and life science to prepare the eighth-grade students for the highstakes science exam. The researcher emailed all the science teachers located in the Southeast
Region of the United States, informing them of the purpose of the study, the problem, the
criteria, and the date to respond back to the email to participate. This email was sent after IRB
approval.
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When choosing a qualitative phenomenological study, the site and the participants are
essential to ensure valid and reliable results. The natural setting allows for face-to-face
interaction with the researcher and co-researchers, which builds rich data. When researchers
conduct the study in the participants setting, it allows for a greater understanding of the
phenomenon through the eyes of the participants (Creswell & Poth, 2018). During qualitative
phenomenological research, a natural setting reveals the true meaning of the phenomenon in the
study (Creswell & Poth, 2018).
Researcher Positionality
My motivation for conducting this transcendental phenomenological study stemmed from
my desire to give science teachers a voice in their lived experience with self-efficacy while
implementing reading strategies in the classroom. As an educator, I have experienced the
phenomenon of implementing reading strategies in a science class due to the low literacy rate.
During my years of being a science teacher, I have seen firsthand the frustration of science
teachers implementing reading strategies to help students with low literacy rate increase their
scientific literacy in the classroom and on high-stakes science exams. As the researcher, I want to
voice teachers’ perceptions of implementing reading strategies to increase classroom literacy and
proficiency on high-stakes science exams (Moustakas, 1994).
My personal bias is that I believe in the teachers’ self-efficacy in implementing reading
strategies in the science classroom to boost students’ literacy levels. In my experience as a
teacher who has implemented reading strategies in the classroom, I have found that giving a
voice to this problem will help teachers the most.
Interpretive Framework
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The study of the participants' perception of reading strategies in science courses was
viewed through the lens of the social constructivist framework. Isaacs and Spencer (2022) stated
that Vygotsky believed that learning and growth occur during social interaction, during which
learners develop academic and social skills. The classroom setting sets the stage for the
participants to interact with the students during the reading implementation process. The
researcher can view through the lens of the participants their environment as they implement the
reading strategies to bridge the gap and increase science scores. Learning to read is a social
action among many students from diverse backgrounds. (Creswell & Poth, 2018). The
participants themselves are from diverse backgrounds, both cultural and linguistic, and that
experience helped to shape their experience of implementing reading strategies. When the study
participants implemented reading strategies in the science classroom, all students could learn
indirectly through social interactions. Vygotsky said that the social setting was essential for
learning and articulated that social interaction played a vital role in cognition development
((Issacs & Spencer, 2022). The interpretative framework of social constructivism in the study
shows participants' perception of implementing reading strategies in science courses and can be
done through social interaction between students.
Philosophical Assumptions
The philosophical assumption of the research is essential to show the audience why it is
important that participants implement reading strategies in science courses to increase highstakes science test scores (Creswell & Poth, 2018). Philosophical assumptions guided the
research by addressing the direction of the research goals and results, training on gathering the
evidence appropriately, and understanding what reviewers of the literature will be evaluating
(Creswell & Poth, 2018). The lens of research addressed the low literacy rate for students in
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elementary, middle, and high school and how it affects their proficiency in the science classroom
and on high-stakes science exams. The assumption that all the participants have the same view of
implementing reading strategies only changed based on their perception of teaching experience,
execution of the content, and how the scientific community views the results, but the reality will
remain the same (Creswell & Poth, 2018).
Ontological Assumption
The ontological reality of the study is based on low literacy level causes low science
scores. The different perspectives on bridging the gap might differ, but it does not change. The
themes from the findings addressed participants' perceptions of implementing reading strategies
for diverse students but still produced the same reality. Reading is an essential tool for a student's
academic success, so if a student cannot read, it does not change the reality that reading
strategies are needed to improve literacy skills. Reading strategies can meet the academic needs
of students who lack reading comprehension skills needed to increase literacy skills (Armstrong,
2015; Okkinga et al., 2018). Ontological assumptions recognize that people have multiple
realities of a given phenomenon (Creswell & Poth, 2018). My ontological assumption is that I
believe in the existence of individual reality. In the science classroom, teachers have different
realities about teaching reading skills.
Epistemological Assumption
The epistemological assumption is relational because the researcher and the participants
must cooperate to get rich data through the lens of the participants. The researcher must gain
knowledge from the participants by being in the field and understand the participants lived
experiences while implementing reading strategies in the classroom (Creswell, 2018; Moustakas,
1994). The researcher's experience collaborating with the participants helped draw a greater
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understanding of what the participants go through when trying to teach grade-level science and
raise literacy skills to address the knowledge gap. The subjective experiences that the
participants share with the researcher can be proven through quotes as evidence from the data
collected (Creswell & Poth, 2018). My epistemological assumption is that teachers’ self-efficacy
of implementing reading strategies in the classroom shows different realities for each teacher.
Axiological Assumption
The researcher in this study is a former English teacher for eleven years and a science
teacher for six years. While I value reading and understand its importance in learning across all
content areas, I also hold a strong value for science. These values were brought to the study.
Science teachers can help bridge the gap between low literacy levels and poor science
performance by implementing reading strategies in science courses. The study occurred at the
researcher’s school and the same science department. Although the researcher teaches at the
same school, their biases were set aside, bracketing them to seek the truth that the
implementation of reading increased students’ science scores (Creswell & Poth, 2018;
Moustakas, 1994). The data included researcher interpretation but through the lens of the
participants to ensure valid results. As a human instrument, I engaged in bracketing my bias
whenever presumptions were evident in my consciousness to ensure openness (Moustakas,
1994).
Researcher’s Role
My role as the human instrument in this study connected me to the phenomenon because
I have lived the experience of the frustration of implementing reading strategies in science
courses (Patton, 1987). I taught English for eleven years, and I have taught science for six years.
Being a science teacher gives me a unique advantage in implementing reading strategies for my
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students and experiencing the difficulties of bridging the gap of low literacy levels. Bringing my
viewpoints and issues with me into the research, I am aware of the situation I put myself in.
Regarding the participants, they are all colleagues at work, but I know some longer than others.
One of the participants was my mentor when I became a science teacher, but she is no longer a
science teacher. One of the other participants is my department head. Although I know some of
the participants, I put away my personal biases for the study's good.
The study is critical because I have witnessed how low literary rates affect students'
science coursework and high-stakes science exams. Scientific literacy is crucial in our current
academic environment due to science, technology, engineering, and math (STEM) in our science
courses. For example, our school offers elective science courses such as Project Lead the Way
(PLTW), where students can receive certification. Still, if the students have a low literacy rate, it
will be challenging to succeed in the course (Brice et al., 2020). As a researcher, I want to ensure
the participants' frustration and struggle are addressed to ensure students can succeed in their
science courses at any level. I want to ensure that students' literacy levels are employed in the
classroom to meet each learner’s academic needs.
Procedures
By submitting and successfully defending the dissertation proposal, I was granted to
apply to the institutional review board (IRB) for permission to contact the participants. Upon
approval from the IRB committee, an email was sent to the participants (Appendix A: Liberty
University IRB Approval). Since I am interviewing teachers outside of the organization, the
school needed no approval. Participants were interviewed using Zoom to gain insight into their
lived experiences with self-efficacy in implementing reading strategies in the classroom,
influencing their high-stakes science exam scores (Patton, 2015). I used open-ended interview
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questions to guide the interview so that participants' voices can be heard through their responses
(Patton, 2015). Participants received an invite to Zoom notifying them of the date and time of the
interview. The interviews were recorded through Zoom, and I informed the participants that they
will be recorded after I had obtained their consent to do so. Interviews were transcribed into a
Microsoft Word document and sent to the participant for member checking (Creswell & Poth;
Patton, 2015). After receiving member-checking feedback from participants, I read through the
transcriptions of the interviews and noted thematic developments (Moustakas, 1994). Teachers'
interviews are stored on a personal computer in an encrypted format and backed up to an external
hard drive to ensure data confidential
The next step was for each participant to complete a lesson plan reflection journal for a
lesson, which documents their use of various reading strategies before, during, and after the
lesson. The lesson reflection journal was completed on Microsoft Forms, and each participant
received a link via email. The participants were required to complete a lesson plan reflection
journal. I analyzed participants' lesson plan reflection journals for coding and thematic
development and recorded these entries in an audit trail, suspending all preconceptions as I
analyzed each participant's lesson plan reflection journal to engage in the epoché (Moustakas,
1994).
Finally, 12 participants participated in individual interviews to gain multiple perspectives
and increase confidence in the emerging patterns and themes (Patton, 2015). The focus group
had three novice and veteran teachers from elementary, middle, and high school, which were
conducted via Zoom. Teachers received a Zoom invitation to the focus group, and they did not
know who has been selected before the meeting took place. Teachers did not know the focus
group question in advance of the meeting. The focus group questions were derived from the
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initial data analysis from the interviews and lesson plan journals (Patton, 2015). Zoom was used
to record the focus group interview. I documented the focus group interview in the audit trail,
bracketed all biases, and recorded them in my reflection journal to engage in the epoché
(Moustakas, 1994).
Permissions
Qualitative research aims to study and gain permission for a particular site or multiple
sites (Creswell & Poth, 2018). According to Patton (2015), researchers must obtain the approval
of an Institutional Review Board (IRB) before collecting data. The IRB must approve a study
before subjects can access the research site (Creswell & Poth, 2018). The researcher gained
approval to apply for IRB after successfully passing the proposal defense. The IRB process
began by creating a study through the Liberty University portal and submitting all necessary
forms. After receiving approval from Liberty University (See Appendix A), I started collecting
data since there is no specific site/setting in the Southeast Region of the United States.
Recruitment Plan
The recruitment plan for the study covered a sample pool of elementary, middle, and high
school science teachers. The sample size of the study must address several components of what
researchers want to know, the objective of the investigation, what is at stake, will the results be
valid, will the results be credible, and how the study can be done within a limited time and
resources available (Patton, 2015). The criteria of participants were that they had to be certified
science teachers who had taught for at least two years. I sent an email to potential participants
who are elementary, middle, and high school science teachers located in the Southeast Region of
the United States, explaining my study, problem statement, and purpose statement regarding the
implementation of reading strategies in the science classroom and their lived experiences about
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the implementation process (Creswell & Poth, 2018). From the sample pool of thirty, I chose
twelve participants that meet the criteria of less than two years of teaching science for novice
teachers and more than three years for veteran teachers. I chose a minimum of four teachers for
elementary, four for middle, and four for high school.
The sample that was used in the study was criterion sampling. Criterion sampling
represented the participants who had experienced the phenomenon (Creswell & Poth, 2018).
After finding the participants for the study and the method finalized, the researcher collected data
after IRB approval (Creswell & Poth, 2018). The criterion sampling helped the study address
standardized questionnaires, which led to gathering rich data for an ongoing issue (Patton, 2015).
The participants filled out an informed consent form prior to the study. Creswell & Poth (2018)
stated that participants would know that participation in the study is voluntary and not placed at
any undue risk.
The rationale for selecting the participants for the study was a criterion sampling method.
Criterion sampling allows the researcher to choose participants based on certain criteria
(Creswell & Poth, 2018). For this study, participants met the following criterion: have taught
science for at least two years and have taught science courses at the elementary, middle, and high
school levels. Additionally, they must have taught a science block in the elementary setting. The
middle school participants must have taught one of the following courses: Earth Science, Life
Science, and Physical Science. In the high setting, participants must have taught one of the
following courses: Environmental Science, Biology, Chemistry, and Marine Science. The final
criteria would be if they experienced the same phenomena of implementing reading strategies in
their science content area.
Data Collection Plan
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Qualitative research is interpretative and attempts to reveal the world to others by
studying things in their natural environment by making sense of the meanings people bring to a
central phenomenon (Aspers, 2019). I identified the science teachers in elementary, middle, and
high school at schools located in the Southeast Region of the United States who have taught
science courses for two years. The objective is to recruit participants who have experienced the
phenomenon of implementing reading strategies during science instructions (Creswell & Poth,
2018). By analyzing three data collection approaches, triangulation assisted in the understanding
of teachers' lived experiences in implementing reading strategies in the science classroom
(Sechelski & Onwuegbuzie, 2019). The data collection methods used throughout the study were
interviews, lesson reflection journals, and a focus group. In this section, the researcher will
provide an overview of the data collection approaches, rationale, and description of the data
collection process.
Individual Interviews Data Collection Approach
Data collection for my interview was semi-structured and conducted via Zoom
teleconferencing. Researchers believe semi-structured interviews are an excellent method to
conduct interviews about educational matters (Self, 2021). The interviews lasted an hour. It
would be more beneficial to utilize Zoom during the day since most teachers are extremely busy.
As part of the interviewing process on Zoom, I asked participants to turn on their cameras to see
their faces and body gestures. Teachers received an email inviting them to participate in the
study with information about the time, date, Zoom ID, researcher, participant name, and position
(Creswell & Poth, 2018). Before the interview, I would have also gathered demographic data
such as age, gender, race, and socioeconomic status. I used my school's Zoom account to conduct
the interview. Zoom can record and store sessions for future use (Archibald et al., 2019). When
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the interview began, I asked the participants for certain identifiable information before starting
and reminded them they are being recorded in both audio and video. Teachers were asked for
their full names and the courses they teach. I let them know if we have technical difficulties,
please try to reconnect. The interview gave me insight into participants' perceptions of students'
literacy deficiencies.
Individual Interview Questions
1. How long have you been teaching? CRQ
2. How long have you been teaching science? CRQ
3. What subjects do you teach besides science as an elementary teacher? (Question for
elementary teachers K-5) CRQ
4. What experience do you have in implementing literacy in a content area? SQ1
5. How do you define literacy instruction in a content area? SQ2
6. How would you motivate students who lack interest in reading? SQ1
7. What can you do to meet the needs of struggling readers? CRQ
8. How would you describe the reading goals for your students, including students with
learning disabilities and English language learners? CRQ
9. What method do you utilize to teach grammar and spelling strategies? SQ1
10. What method do you use to teach science vocabulary terms? SQ1
11. What strategies do you use to teach students prefixes, root words, and suffixes? SQ2
12. What do you do to provide students with opportunities to apply their prior knowledge
to reading tasks? SQ2
13. Since science is taught at grade level, what reading strategies do you use to bridge
the literacy gap? SQ1
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14. What reading strategies do you use to teach students unknown words when reading?
SQ2
15. How can students use oral reading mistakes as an opportunity to teach effective
strategies? SQ2
16. What specific targeted feedback do you provide students during oral reading? SQ2
17. How do you help students monitor their use of reading strategies? SQ2
18. Describe your experience implementing reading strategies for your students. SQ2
19. What reading strategies tool helps your students? SQ2
20. What types of professional development on reading in science does your
administrator provide? CRQ
21. How do you model effective reading strategies in the classroom? SQ2
22. How effective were reading strategies for students? SQ2
23. How would you implement literacy in the science content area? SQ1
24. In what ways did the reading strategies increase scientific literacy knowledge? SQ1
The questions posed in the interview session allow the researcher to understand the participants
lived experiences in the implementation of reading strategies in the science content area
(Creswell & Poth, 2018). The interview session allows the researchers to develop themes
regarding the phenomenology study and bracket them to find a solution (Moustakas, 1994).
Individual Interview Data Analysis Plan
Qualitative research relies on interviews to help build the bridge between participants
who experience the same phenomenon. During the interview process, participants' lived
experiences are explored to understand the world from their perspective (Creswell & Poth 2018,
cited in Brinkmann & Kvale, 2015). According to the phenomenological reduction approach,
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data was be bracketed, horizontalized, grouped into consistent qualities and themes, and written
into textual descriptions (Moustakas, 1994). I bracketed my preconceptions about the study.
Bracketing separates one's own beliefs and knowledge about a phenomenon from the data
collection and analysis (Lovegrove & Bannigan, 2021; Moustakas, 1994).
The next step in the data analysis process is transcribing data and employing member
checking to ensure accuracy. Candela (2019) defined member checking as commonly used in
qualitative research to maintain validity. The data was transcribed from Zoom to Microsoft Word
and manually transferred to Microsoft Excel for data analysis. I listed pertinent themes and
grouping, which is called horizontalization. The process of horizontalization is to identify all
quotes that correspond to the research questions (Moustakas, 1994; Woffard & Blaney, 2021).
The data review determined any unrelated, repetitive, or intersecting information that does not
align with phenomena (Moustakas, 1994). The data that remains will represent the horizon
described as textual rich information essential part of the phenomenon (Moustakas, 1994).
The critical phase in data analysis is reducing and eliminating invariant information. The
information was be extracted to reduce and analyze any redundant information. Moustakas
(1994) identified data and divided it into thematic units to find the emerging common themes.
Next, I establish the structural qualities of the teachers' perception and code and cluster the
themes to create a structural description of each teacher's lived experience of implementing
reading strategies in the science classroom (Moustakas, 1994). Lastly, I combined the universal
textural descriptions of teachers' experiences to discover their essence (Moustakas, 1994).
Lesson Plan Reflection Journals
Lesson plan reflection journals were used in the study to create a way to reflect on the
different strategies used in creating a lesson to increase literacy (Ilin, 2020). The science teachers
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received a link via email to access lesson plan reflection journals in Microsoft
Forms and had one week to complete. The technique of reflection that arises during the
phenomenological approach supports a rational, methodical, and comprehensible resource for the
description of the lived experience of the participants (Moustakas, 1994). The lesson plan
reflection journals addressed a lesson that may incorporate literacy strategies used in a science
classroom. The components consist of various sections:
1. Content area checklist (Ristanto et al., 2021).
2. How much time is utilized in implementing explicit literacy strategies in the science
classroom through different types of strategies? (Ristanto et al., 2021). CRQ
3. Literacy strategies: word study, KWL charts, vocabulary, reading comprehension
strategies used in science content area (Cervetti, 2021). SQ2
4. Describe how effective the reading strategies on improving scientific literacy was
utilize in the science lesson for struggling students (Ristanto et al., 2021). SQ2
5. How would you adjust the reading strategies in the next science lesson based on the
lesson outcome to improve literacy in science instruction (Cervetti, 2021)? SQ1
The lesson plan reflection journal would be used in the study to measure their effectiveness in
implementing reading strategies in the lesson (Ilin, 2020). At the end of the form, there was a
section for their thoughts written in an unstructured format.
Lesson Plan Reflection Journals Questions
1. How much time do you take to implement the strategies and which strategies did you
implement, and in which science lesson? SQ1
2. What reading strategies did you utilize in the science lesson with students, and why?
SQ2
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3. A check box will be placed beside each skill, and participants will check off which one
was used.
• Word study
• Reading comprehension strategies
• KWL
• Graphic organizer
• Reading fluency and rate
• Annotating of text
Lesson Plan Reflection Journals Data Analysis Plan
This lesson plan reflection journal data analysis plan followed the methods of Moustakas
(1994). Microsoft Forms and Microsoft Excel was utilized to transcribe the lesson plan reflection
journal. In order to fully engage in the epoche, I set aside any assumptions and entered them into
a reflective journal before analyzing the reflection journal answers (Moustakas, 1994). All
statements and checklists were given equal value through horizontalization, and repetitive
statements were removed, leaving horizons (Moustakas, 1994). The horizons were then be coded
and grouped into themes using Microsoft Excel to create a list of individual teacher textural
descriptions of the phenomenon (Moustakas, 1994). Using Microsoft Excel, I constructed
structural qualities and code and clustered the themes to create individual structural descriptions
of each teacher's lived experience (Moustakas, 1994). The combined structural descriptions of
the phenomenon were used to develop a composite structural description (Moustakas, 1994). By
using the universal textual and structural descriptions, and overall texture-structural description
of the teacher's experience of the phenomenon was developed (Moustakas, 1994).
Focus Groups
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This study used focus groups as the final data collection method. In focus groups,
multiple participants answer and discuss questions in a group setting (Falter et al., 2022;
Creswell & Poth, 2018). Also, it facilitated discussions and interaction among participants about
their comments and lived experiences (Moustakas, 1994). Focus groups should be conducted
virtually using Zoom to ensure that participants simultaneously interact with the same questions
(Creswell & Poth, 2018; Falter et al., 2022). Focus groups enable the researcher to understand
the participants' perspectives on the phenomenon (Gazu & Mncwango, 2020; Patton, 2015). In a
qualitative study, focus groups will provide the study with diverse perspectives and, through
their lenses, different realities from each teacher of implementation of literacy strategies in the
science classroom (Moustakas, 1994; Patton, 2015).
The teachers were chosen for the focus group based on their interaction during the oneon-one interviews on their lived experiences in the classroom implementing literacy in science
instruction. I engaged in the epoche prior to the focus group session to ensure biases would be
put aside as we explored teachers' lived experiences with self-efficacy in the science classroom
(Moustakas, 1994). In one session, six teachers participated in the focus group. The focus group
consisted of six questions for about 45 minutes. The session was recorded using Zoom. The
sessions were transcribed into a Microsoft Word document, returned to each participant to ensure
accuracy, and processed through Microsoft Excel to find emerging themes (Govender, 2019;
Patton, 2015).
As part of the study, a focus group was used to allow teachers to share their lived
experiences in a group setting (Patton, 2015). Focus group sessions enhanced data through
descriptive stories of lived experiences implementing literacy (Patton, 2015). The sessions
allowed teachers to share similar experiences as they engaged in the focus group interview
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(Patton, 2015). The researcher was able to visualize teachers' body language and emotions
evoked through the conversation about literacy implementation (Patton, 2015). Focus group
questions were open-ended to produce in-depth and descriptive answers from teachers' lived
experiences through their eyes (Moustakas, 1994; Patton, 2015). Focus groups lasted for about
45 minutes, and a second meeting was arranged to verify early data analysis. The additional
session illuminated the phenomenon and highlighted the underlying meaning to gain a deeper
understanding of the emerging themes (Moutakas, 1994; Patton, 2015). Focus open-ended
questions (Appendix) are listed below.
Focus Group Questions
1. Please tell me what grade level and science course you teach. (Ice Breaker)
2. What thoughts do you have on your ability to implement reading strategies during
science instruction? CR
3. Tell a time when you taught a science lesson and students' low literacy level
affected their understanding of the content. SQ1
4. What reading strategies were effective in teaching the scientific method in the science
classroom? SQ2
5. What reading strategies were more helpful to students in the science classroom to
increase scientific literacy? SQ1
6. What other experiences would you like to share of implementing reading strategies
the
science classroom?
Focus Group Data Analysis Plan
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An in-depth analysis of the data was conducted using the methods outlined by Moustakas
(1994). Focus group interviews were conducted and transcribed using Zoom. I uploaded it to a
Microsoft Word document after transcribing the interview. The member-checking process was
completed by sending the Microsoft Word document to each teacher to check for validity
(Creswell & Poth, 2018). The data was organized when the interview is transcribed using
Moustakas' (1994) methods and procedures of phenomenological analysis. The focus group
interview was transcribed in a reflective journal without my presuppositions and biases to engage
in an epoche to see the phenomena through a fresh lens and document the interview in the audit
trail (Moustakas, 1994). The focus group interview statements are horizontalized by Moustakas
(1994) so that every statement relevant to the topic has an equal value for developing meaning
units. The horizontalized statements are listed and clustered into themes using Microsoft Excel to
develop textual descriptions of teachers' lived experiences (Moustakas, 1994). Next, I integrated
all the structural experiences and integrated textures and meanings that will determine the
essence of the phenomenon constructed (Moustakas, 1994). This study used universal textural
and structural descriptions to develop an overall textural-structural description of each teacher's
lived experience with the phenomenon (Moustakas, 1994).
Data Synthesis
According to Patton (2015), phenomenological data synthesis aims to grasp the meaning,
structure, and essence of a phenomenon's lived experience. The data analysis followed the
guidelines outlined by Moustakas (1994). My data collection and analysis process was
documented using an audit trail (Creswell & Poth, 2018). Moustakas (1994) suggests the
following steps for data analysis: epoche, phenomenological reduction, and synthesis of textual
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and structural descriptions using various techniques: bracketing, horizontalization, clustering,
descriptive summarization, and synthesis.
By engaging in an epoche, I gained a fresh outlook on the phenomenon through the
teachers' eyes (Moustakas, 1994). I was able to self-evaluate my biases as I pursued individual
openness, even if I do not achieve a perfect sense (Moustakas, 1994). The authors of Creswell &
Poth (2018) indicated that to achieve epoche, I would have to disclose any personal biases
regarding the phenomenon and focus on the teachers' lived experiences. According to Moustaks
(1994), the researcher could not take a position while transcribing interviews, analyzing lesson
plans journals, or transcribing focus groups, which would create bias in the study. Through the
reflective journal, I kept my biases about the study from influencing the process of collecting,
analyzing, and synthesizing data. Through the epoche process, transcendental phenomenology
can continually eradicate all assumptions so the researcher can reach a transcendental state of
openness (Moustakas, 1994).
Moustakas (1994) described the phenomenological reduction as a reflective process that
seeks to unify disparate parts into a whole while consciously remaining in the epoche to gain
textural meaning experiences. Creswell and Poth (2018) identified textual description as the
"what" teachers experience with this phenomenon. Using horizons and themes of the
phenomenon to create coherent textual descriptions requires bracketing, horizontalization, and
clustering horizons. (Moustakas, 1994). The data was organized using phenomenological
methods and analysis (Moustakas, 1994). By continuing to bracket myself from experience
throughout the study, I remained in a state of epoch and focused on the teachers' lived
experiences (Moustakas, 1994). By using a reflective journal, I avoided allowing my
presuppositions to enter my consciousness (Moustakas, 1994).
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Once the interviews were transcribed and lesson plans were written, I read them multiple
times to uncover themes and further horizontalize the triangulated data (Moustakas, 1994). This
analysis aimed to unearth the meaning and essence of each statement (Moustakas, 1994). In
addition, I made notes and highlighted the transcriptions as I read them multiple times, which
helped me with coding and thematic clustering (Creswell & Poth, 2018). All repetitive
statements were removed, leaving only the horizons of the phenomenon (Moustakas, 1994).
Transcripts were disturbed by teachers to allow them to judge the accuracy of the transcription
(Creswell & Poth, 2018). The horizons are limitless, no matter how many times we reconsider,
according to Moustakas (1994).
Moustakas (1994) and Patton (2015) stated that horizontalized statements would be
coded for meanings and clustered into themes using Microsoft Excel. Salana (2021) defines the
word code as a symbol representing a summative, significant, and essence-capturing
characteristic for data visualization. The data from the interviews, lesson plan reflection journals,
and focus group using Microsoft Excel to convert data into coherent themes. The statements
were coded and clustered into themes and organized and used to create individual textural
descriptions of teachers' perceptions of lived experiences (Moustakas, 1994). The textural
descriptions detailed the critical components, perceptions, variants, emotions, beliefs, sounds,
colors, and shapes (Moustakas, 1994). The analysis revealed teachers' lived experiences with the
phenomenon through textural descriptions (Moustakas, 1994).
According to Moustakas (1994), the last step of the phenomenological research process is
the instinctive assimilation of essential textural and structural descriptions of the unified
statements, revealing the essence of the experienced phenomenon. Data from one-on-one
interviews, lesson plan reflection journals, and the focus group were be converted into coherent
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themes using Microsoft Excel. The cohesive statements indicated the essence and meaning of the
overall phenomenon (Moustakas, 1994).
Trustworthiness
For findings and analyses to be credible, trustworthiness must be established (Patton,
2015). By using triangulation, I obtained and reported multiple explanations through various data
sources (Patton, 2015). Aside from identifying biases, I also engaged in reflexivity, achieved
prolonged engagement at the research site, collaborated with participants, and promoted member
feedback through member checking (Creswell & Poth, 2018). The study evaluated credibility,
transferability, reliability, confirmability, and ethical considerations using Rose and Johnson
(2020) and Lincoln and Guba (1985).
Credibility
Credibility is crucial in qualitative research because it establishes validity by
triangulating various sources (Lemon & Hayes, 2020). Researcher credibility is vital to ensure
the study is seen through a lens of validity. Triangulation is classified as a qualitative research
approach to examining authenticity through the conjunction of data from different sources
(Creswell & Poth, 2018; Lemon & Hayes, 2020; Stahl & King, 2020). The triangulation
approaches have four methods of collecting and analyzing data in the research study (Lemon &
Hayes 2020 as cited in Denzin, 1978 & Patton, 1999). The four triangulation approaches are the
method, investigator, theory, and triangulation of data sources. Method triangulation utilizes
various methods for collecting data. Many researchers can employ the collection and analyzing
data from participants experiencing the same phenomenon, which enhances the richness of the
findings (Moustakas, 1994). When researchers use numerous theories to analyze data, it is
known as theory triangulation. The last triangulation of data sources includes participants'
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different backgrounds or a variety of documents in the study. These approaches helped the
researcher integrate the similarities and differences to collect evidence to support the findings
(Lemon & Hayes 2020, as cited in Carter et al., 2014). The credibility of research requires
triangulation of various data sources to provide study validity.
Transferability
In a qualitative research study, transferability is the notion that the findings can be
reproduced in a similar setting. Transferability occurs when a researcher can provide rich detail
regarding the study with adequate evidence where others can evaluate and decide if the study can
be performed in a similar setting (Daniel 2018 as cited in Lincoln and Guba 1985; Shenton
2004). The transferability process can assist a researcher in determining the content of various
data collection methods such as the interviews, lesson plan reflection journals, and the focus
group is typical of the participants' lived experiences (Daniel 2018 as cited in Krefting 1991).
Transferability is a research study that allows a researcher to utilize various data collection
methods to generate findings that can be reproduced in a similar context or setting. The research
study of reading strategies can be replicated in other courses such as math and social studies.
Dependability
Dependability in qualitative research is shown through steps that other researchers can
replicate to achieve the same or similar results (Shenton, 2004). The dependability method is
vital in a study to ensure the same procedures can obtain valid and accurate results. Researchers
utilize a dependability audit to ensure that data was collected, analyzed, and interpreted correctly
to confirm outcomes (Carcary 2020, as cited in Akkerman et al., 2006). The qualitative study
that was conducted will be verified by the Liberty University committee and qualitative research
director for the accuracy and validity of the results.
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Confirmability
Confirmability is the process of putting aside researchers' biases and looking through the
lens of the participants to gain knowledge from the phenomenon of their lived experiences
(Shenton, 2004). A research study can utilize an audit trail to hold the methodological decisions
of the research to a higher standard to ensure validity through the process (Carcary 2020 as cited
in Bowen 2009; Shenton 2004). The triangulation method allows for various data collection
methods to corroborate valid findings (Creswell & Poth, 2018; Daniel, 2018). The study that was
be conducted used the interview method, lesson plan reflection journals, and focus groups to
verify participants' perception of implementing reading strategies in the science content area to
raise science scores. The triangulation of the three data collection sources assisted in verifying
the phenomenon between participants.
Ethical Considerations
Before conducting the research, approval from the institutional review board (IRB),
principal/president, board of directors, vice-principal, department, and informed consent from
participants were obtained. The participants were informed that it was a voluntary study, and
they can withdraw from the study at any time. The confidentiality of the site and participants
were protected using the pseudonym of the site name and participants' names. The study's
physical and electronic data is securely kept in a locked filing cabinet in the researcher's home
office, and the electronic data will be password protected. The data will be destroyed after three
years of publication per Liberty University IRB protocols. The risks and benefits to the
participants are minimal. The risk is that the school administrators might figure out what teachers
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are having trouble implementing reading strategies in their science courses. Strict employment of
confidentiality using pseudonyms of participants will be used to minimize exposure to
information. The benefit of the study will be that participants will get the needed support to
implement the reading strategies in the science courses to assist students in raising their science
scores.
Summary
The qualitative transcendental phenomenological study addressed how the low literacy
rate affects students' high stake science exam scores. Transcendental phenomenological research
described the lived experiences of teachers and how they implement reading strategies in science
to improve students' science scores. The qualitative approach is appropriate because it collects
data in a natural setting and echoes the participants' voices (Creswell and Poth, 2018; Moustakas,
1994). The design choice will allow readers to see and hear the lived experiences of the
participants' struggles in implementing reading strategies to students with low literacy levels,
students with disabilities, and English language learners.
The data collection method brought to life the participants' daily work with students as
they attempted to use the skills taught in the classroom to acquire scientific literacy to be
proficient on high-stake science exams. The data collection process employed three distinct
methods to ensure the triangulation of results (Creswell & Poth, 2018). The utilization of
interviews, lesson plan reflection journals, and a focus group assisted in collecting appropriate
data for the study. The interview provided a framework for the study and understanding of the
participant's perception of phenomena. Interviews also create knowledge between the teachers
and the researcher, which permits the researcher to see from the teachers' viewpoint (Creswell &
Poth, 2018).
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The lesson plan reflection journals have a science lesson and reading strategies to help
students become proficient in science by using specific reading strategies. The teachers filled out
a Microsoft Form about the implementation of literacy in their lesson plan. The form allows
teachers to answer questions about their lived experiences of implementation reading strategies
in their lesson plans (Moustakas, 1994).
The focus group is crucial when collecting data because a researcher can see the teacher
act in a collaborative setting with other teachers regarding the phenomena (Moustakas, 1994).
The researcher observed the teachers' gestures, body language, and behaviors during the focus
group session while they shared their lived experiences implementing reading strategies in the
classroom (Creswell & Poth, 2018). The focus group process must be directly linked to the
research purpose and questions to get the appropriate data needed for the study (Creswell &
Poth, 2018). The rich details gathered during the focus group session allowed the researcher to
determine if all teachers have similar lived experiences. The teachers’ reactions during the focus
group helped the researcher see how the teachers attempt to bridge the gap and increase literacy
in science.
The data analysis portion of the study addressed themes that came to light. The interview
questions and responses were entered into an excel spreadsheet for analysis. The results showed
the common themes that are the same among the participants. If needed, the researcher will go
back for a follow-up interview to clarify the commonality of the themes (Creswell & Poth, 2018;
Moustakas, 1994). The lesson plan journals examined the actual implementation of the strategies
in the classroom, which were verified by the focus group method in the classroom. For example,
using KWL charts to start the lesson to see what students know about the content and then follow
up with reading summaries at the end of the lesson. The participants can gauge the reading
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strategies implementation by the results on the reading summaries. All three methods were
examined to see what common theme emerges.
The qualitative transcendental phenomenological study that was conducted addressed
teachers' perceptions of implementing reading strategies for students in science courses
(Creswell & Poth, 2018; Moustakas, 1994). The data analysis of the interviews, lesson reflection
journals, and the focus group showed that the data developed a theme that shows the frustration
of implementing reading strategies in science courses. As the study continued, several themes,
such as the lack of reading skills, emerged from elementary to high school, which must be
addressed to ensure students gain mastery of the science exams. The data revealed lived
experiences of each participant through their own eyes, which helped the researcher develop a
plan to revise reading strategies if the data dictated it (Creswell & Poth, 2018).

84
CHAPTER FOUR: FINDINGS
Overview
The purpose of this transcendental phenomenological study was to describe science
teachers’ lived experiences using reading strategies to improve literacy skills and prepare
elementary, middle, and high school students for high-stakes science exams in the Southeast
Region of the United States. The phenomenological design gave teachers who experienced the
same phenomenon of implementing reading strategies in the classroom a voice (Creswell &
Poth, 2018). Textural descriptions of the phenomena were used to capture the 11 participants'
lived experiences (Moustakas, 1994). In textual descriptions, no aspect is omitted, and all
elements are treated equally (Moustakas, 1994). This chapter includes a complete description of
the 11 participants through criterion sampling, the study's findings, thematic and sub-thematic
development generated through transcendental phenomenological reduction, and participant
responses to research questions through individual interviews, reflection journals, and focus
groups.
Participants
The 11 participants in this study were drawn from schools in the Southeast Region of the
United States through criterion sampling. All participants were full-time certified science
teachers who taught kindergarten through twelfth grade. The science courses ranged from
general science, Advanced Placement (AP), and Advanced International Certificate Education
(AICE) science courses for elementary, middle, and high school students. The participants teach
a wide range of academic grade levels. The elementary level participants educate kindergarten to
fifth grade. They teach other content area subjects besides science while implementing reading
strategies to ensure reading comprehension is acquired. The fifth-grade participant must prepare
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the fifth-grade students for the Florida Statewide Assessment. The middle school participants
must teach more varied academic levels in their science classroom honors and AP courses. High
achieving students usually take AP courses, so implementation of reading strategies is
implemented as more of an enrichment strategy to ensure they are using the proper literacy skills
(Nury, interview, August 30, 2022). AP and AICE courses are taught by high school participants
for students who achieve academically above their grade level. Colleges nationally recognize AP
courses, and many universities internationally recognize AICE. The students that take these
courses have reading comprehension skills well above their grade level and age. Middle and high
school students also take a hands-on science elective called Project Lead the Way (PLTW).
Participants were selected through criterion sampling.
To recruit teachers, the researcher only emailed those who met the criteria. The criteria
for the study were that teachers must be certified science teachers and meet the requirements of
novice and veteran teachers. The novice teacher criteria were certified science teachers who
taught for less than two years and veteran science teachers who taught for more than three years.
The researcher used pseudonyms to protect the confidentiality of the participants and schools
involved in the phenomenological study. The demographic data of the study of each participant
are shown in table 1.
Table 1
Science Teacher Participants
Teacher
Participant

Years
Taught

Science Course

Aisha

7

Life Science

Ava

2

General Science

Elementary Science

K5

Ayana

2

Life Science

Advanced Science

7th – 8th

Content Area
Middle School
Science

Grade
Level
7th
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Carol

2

STEM Science
Life Science

Middle School
Science

6th-7th

Denise

5

Marine Science
Biology

Regular Science
AP Science

10th-12th

Jean

7

General Science

Elementary Science

5th

Julie

9

Environmental
Science

Middle School
Science

9th

Karen

2

Life Science
Physical Science

Regular Science
Advanced Science

7th – 8th

Nury

5

Chemistry
Marine Science
Medical Interventions

Honors
AICE
PLTW

11th-12th

Rachel

3

Environmental Science

Regular Science

9th-10th

17

Physical Science
PLTW
Medical Detectives

Advanced Science
Science Elective

6th-7th

Rose

Note. *Pseudonyms `
Aisha
Aisha is a certified life science teacher in the Southeast Region of the United States. She
has been teaching for seven years. In addition to her general science certification, Aisha has
completed reading courses for middle school. When asked how she implements reading
strategies, Aisha responded, “I ask the reading and language arts teacher what they are doing and
try to mirror as much as possible” (Aisha’s interview, August 3, 2022). Aisha said, “I implement
reading strategies in all my lessons by having students number the paragraphs so they can learn
to locate the evidence for the answers.” Finally, she models oral reading to help students
understand how words are pronounced and to help with their fluency (Aisha’s interview, August
3, 2022).
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Ava
Ava is a certified elementary teacher that teaches science, among other content area
subjects, at a school in the Southeast Region of the United States. She is reading endorsed and
has her ESOL (English for Speakers of Other Languages) endorsement, as well. She is certified
in elementary education with two years of teaching experience. Ava uses her reading
endorsement knowledge to implement reading strategies in science. Ava said, “I incorporate
literature that relates to the topic.” For example, the class read the book by Eric Carle entitled
The Very Hungry Caterpillar to learn about metamorphosis. They use the book to connect
reading and science to help students build scientific literacy. She stated that they “use videos and
visuals to teach science concepts such as states of matter. Students were taught that gas in a
balloon, water in a pool, and a table are rigid.” She went on to explain that kindergarteners are
learning how to read and write at this stage, so stories, visuals, and videos help teachers
incorporate literacy and science. Ava found that connections to the topic create background
knowledge for students which is translated into science projects later in the year (Ava’s
interview, August 19, 2022).
Ayana
Ayana is a certified physical science teacher that teaches regular and advanced physical
science. She is certified in earth-space science and currently taking gifted courses to ensure she
has the expertise to teach advanced science courses. Ayana said she “uses a read-aloud to
increase students' fluency and pronunciation of words.” Ayana also uses the triangle vocabulary
activity to increase scientific vocabulary understanding (Ayana, interview, August 18, 2022).
The triangle activity entails a triangle split in three. The top is the vocabulary word, the middle is
the definition, and the last section is a picture. Because she teaches both regular and advanced
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students, the activity can differentiate to ensure that both students' scientific literacy is supported.
She also uses a concept called Claim, Evidence, Reasoning (CER), which helps students increase
their understanding of a scientific concept through a fun activity. Ayana explained that students
state a claim, show evidence, and provide reasoning that supports the claim. All the activities are
completed in an interactive science notebook (ISN), which students can refer to for help and to
support scientific literacy (Ayana's interview & lesson plan reflection journal, August 18, 2022).
Carol
Carol is a certified Biology science teacher that teaches sixth-grade Science, Technology,
Engineering, and Mathematics (STEM), life science, and seventh-grade life science. She has
been a teacher for two years. The STEM students are one year ahead in science and are listed as
gifted. Carol enriches the STEM course with research-based and lab activities to ensure the
students gain more rigorous scientific knowledge. She also teaches seventh-grade life science to
regular students. She finds that scaffolding the lesson by showing a video that introduces
background knowledge and vocabulary in a fun way is quite helpful. Carol explained that using
an annotated textbook with bold vocabulary allows students to identify the words and definitions
quickly. While students are reading, she teaches them how to highlight critical information by
using highlighters. For example, she uses read-aloud and partner reading while using a graphic
organizer like a concept map to write out the significance of the text.
Denise
Denise is a certified Biology science teacher that teaches AP Marine Science. She has
taught science for five years. Denise teaches high school students that take AP science courses to
enhance their rigor in science. When asked about implementing reading strategies to upper-level
students, she says that she “focuses on vocabulary terms and the main idea of the passage to help
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students understand the concepts.” She finds that vocabulary words in her Biology class can be
unfamiliar, so she uses Spanish strategies to help students understand these vocabulary terms
(Denise, interview, July 24, 2022).
Jean
Jean is a certified elementary teacher with an endorsement in ESOL, reading, and gifted.
She has been teaching for nine years and teaches science as well as math. The knowledge she is
gaining from her master’s level reading program gives her an advantage in the reading
implementation process (Jean, interview, August 24, 2022). Jean teaches fifth-grade science and
considers vocabulary essential to ensure scientific literacy knowledge. She states, “we do not use
a dictionary when finding a meaning of a word in a passage, but I teach how to infer based on
context clues.” In the classroom, they use science vocabulary centers that help incorporate root
words and prefixes. Finally, Jean says she uses oral reading in the classroom to help students
pronounce words and improve fluency. An interactive science notebook is used to journal
scientific terms.
Julie
Julie is a certified science teacher who teaches Environmental Science with a gifted
endorsement and educational leadership. She has taught science for seven years, both at the
middle and high school levels. Julie defines literacy as “providing students a skill set to
deconstruct content and to be able to explain it in their own words by providing evidence to
support their response.” She says she has students use visuals, like a comic book, to implement
the same kind of thought process of scientific inquiry to increase scientific literacy. Julie finds
that science terminology is very challenging, so she focuses on the pronunciation of words since
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they are based on the Latin root. She uses the Frayer Model vocabulary activity to assist students
in increasing vocabulary (Julie, interview, August 17. 2022).
Karen
Karen is a certified science teacher, and she has been teaching for one year. Being a firstyear teacher, she is trying to find the best way to implement reading strategies in the science
classroom. She found that focusing on vocabulary and reading comprehension as scaffolding the
material has helped students gain scientific literacy. Karen says, “modeling reading to students
and being in proximity to students who struggle to understand a word helps” (Karen, interview,
August 24, 2022). Karen finds that science vocabulary is crucial, so she uses the four-square and
triangle models to help students break down the words into pictures and sentences to increase
understanding. Finally, allows students to write in the margins of the textbook to create
connections to what they have already learned (Karen, August 24, 2022).
Nury
Nury is a certified Biology science teacher and has been teaching for five years. She
teaches advanced high school students AP Biology and AICE Marine. For Nuri, teaching
advanced students reading implementation is more enriching and focusing understanding to
make sure they can apply these skills to text. She says using group work in class allows students
to analyze case studies at the college level. Nury also helps students learn how to increase
scientific literacy by using research articles to help them prepare for their Cambridge test, which
is all written responses (Nury, August 30, 2022).
Rachel
Rachel is a certified Biology teacher and has been teaching for two years. She defines
literacy as constructing meaning from texts and literature, making inferences, learning new
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vocabulary using context clues, and linking ideas across texts (Rachel, interview, August 24,
2022). She uses modern-day connections to help students understand vocabulary. For example,
Tragedy of the Commons is a book that asserts the theory that people's unregulated use of
commonly held resources will inevitably lead to the ruin of resources. She then tied that to the
shortage of toilet paper during the COVID pandemic. Finally, Rachel has her students use
illustrations and context clues to increase their scientific vocabulary (Rachel, August 24, 2022).
Rose
Rose is a certified science teacher in Biology and General Science 5-9 and has taught for
16 years. She defines literacy as knowing how to apply vocabulary in and out of the classroom
(Rose, interview, August 23, 2022). She says she uses exit tickets at the end of class to ensure
understanding. Rose finds that science content is written uniquely. For example, suppose a
student sees a word they do not know. In that case, they can look before it or after it for a
definition or application of the word. Rose uses this strategy to help students gain scientific
literacy (Rose, August 23, 2022).
Results
This phenomenological study aimed to describe science teachers’ lived experiences using
reading strategies to improve literacy skills and prepare elementary, middle, and high school
students for high-stakes science exams in the Southeast Region of the United States. This study
was guided by one central question and two sub-questions. The data was collected from one-onone interviews via Zoom, lesson plan reflection journals, and a focus group via Zoom. This
collected data provided a wealth of information for data analysis. All participants engaged in the
interview process and completed a lesson plan reflection journal, and four individuals
participated in a focus group. No participants withdrew from the research study. Moutstakas
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(1994) uses epoche, phenomenological reduction, bracketing, horizontalization, theme
clustering, and structural descriptions by combining textual and structural descriptions. During
data collection, analysis, and synthesis, I set aside presuppositions in a reflective journal and
engaged in the epoche to gain a fresh perspective on the participants' experiences. By writing a
reflective journal, I could set aside preconceived notions and distorted views, allowing my
consciousness to remain free and open to the participants' voices (Moustakas, 1994). Transcripts
of one-on-one interviews, lesson plan reflection journals, and the focus group were sent from
Zoom to the Otter.ai transcription program and emailed to the participants for member checking.
The coding process utilized in the study (Salanda, 2021) was inductive coding, allowing the
researcher to enter the data analysis process with an open mind, as with a learn-as-you-go
approach. Using this coding process allowed the researcher to be open to the spontaneous coding
process, which allows for new discoveries rather than forcing coding. After they were returned, I
read and re-read the transcripts to ensure accuracy. Through horizontalization, all statements
were given equal value; and repetitive statements were omitted (Moustakas, 1994). Each
statement was examined for possible textual meanings. Those statements were then manually
coded, electronically coded via Microsoft Forms to Excel, compared with codes generated by
Otter.ai, and grouped into themes during phenomenological reduction (Moustakas, 1994). Initial
codes were constructed and developed into open codes based on the results of one-on-one
interviews, lesson plan reflection journals, and focus groups (See Appendix J). Based on open
coding, three primary themes and six subthemes were identified. A summary of all themes and
subthemes is presented in Table 2.
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Table 2
Themes and Subthemes
Themes
Strategies for
Reading Science
Content

Subthemes
Annotation
Graphic Organizers

Reading Activities
within the Science
Lesson

Read Aloud
Vocabulary Activities

Fostering Scientific
Literacy

Science Inquiries
Case Studies

Strategies for Reading Science Content
The first theme identified during the data analysis, which was tied directly to the research
questions, was Strategies for Reading. After speaking with teachers during interviews, reviewing
lesson plan reflection journals, and interacting with teachers in the focus group, implementing
reading strategies is crucial for students' academic success. These strategies also increase
teachers' self-efficacy. The utilization of reading strategies in the classroom ensures increased
scientific literacy. Many teachers agreed that the implementation of reading strategies is
administered differently based on grade and academic levels. The study included 11 participants,
which included two teachers from elementary, five from middle school, and four from high
school. The study revealed the stark differences in the reading strategies implementation process
at the beginning of students' academic careers, the middle, and the end with students of high
academic caliber. Ava states:
I am a kindergarten teacher, and my students in my class are just learning to read and
developing their comprehension skills, so literacy is implemented through literature and

94
students' interest. I used a book called We Do Not Eat Our Classmates to integrate
literacy that piqued the students' interest and teach literacy in a fun way because it was
about a dinosaur making friends in class (Ava, interview, August 19, 2022).
Karen is a middle school science teacher. She described implementing reading strategies
in a slightly different manner due to working with older students. She explains that the focus is
on vocabulary so that the students can increase reading comprehension (Karen, lesson plan
reflection journal, August 24, 2022). The use of specific types of reading strategies based on an
academic level is further evident in Nury’s interview. As a high school science teacher, Nury
implements reading strategies to enrich the science lesson instead of simply bridging a literacy
gap (Nury, interview, August 30, 2022).
The other seven teachers have varying experiences implementing reading strategies based
on their student's academic and grade levels. Jean, who teaches at the elementary level for fifthgrade science and math, found that implementing reading strategies through small group
scaffolding and tiered activities enhances students' literacy levels across all content areas" (Jean,
interview, August 24, 2022). A middle school science teacher, Carol implements reading
strategies in the science content area through the textbook that includes literacy activities to
boost scientific literacy" (Carol, interview, August 10, 2022). Ayana explains:
I teach students in eighth grade at the end of middle school, and I implement reading
strategies to bridge the literacy gap, teaching students how to find the main idea of
paragraphs" (Ayana, interview, lesson plan reflection journal, August 18, 2022).
Rachel and Denise teach high school; therefore, their reading strategies are different.
Rachel clarifies, “As a ninth-grade teacher, I teach students how to construct the meaning of the
text and make inferences to increase scientific literacy" (Rachel, interview, August 25, 2022).
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Denise implements pre-reading, during-reading, and after-reading strategies. After reviewing the
different data sources and implementing a reading strategy, it is crucial to increase literacy and
scientific literacy for students to succeed in the science classroom and the high-stakes science
exams.
Annotation
The first subtheme identified was Annotation of science textbooks as a reading strategy
that helps enhance and increase literacy in science classes. Annotation methods such as
underlining unfamiliar vocabulary, marking main ideas or keywords, or adding notes for
reflection improve reading comprehension (Marshall, 1997, as cited in Nizamuddin et al., 2020).
Carol provides students with an annotated text, things that are highlighted and bolded, and they
highlight critical terms as they read. To facilitate the students' understanding, she stops at
specific points for them to annotate (Carol, interview & lesson plan reflection journal, August 8,
2022). Karen also uses this strategy and explains:
Using annotations allows the students to connect what they have already learned and
what they are reading. The annotations also allow them to see how the headings relate.
We have the main headings in blue and subheadings in red in the HMH science textbook,
which helps us see how things flow in the question-and-answer section (Karen, interview,
August 24, 2022).
Aisha also uses annotations and finds that when she starts a lesson, she gives a goal as
she reads. She tells students to underline and circle unknown words and highlight only what is
essential. If students are not given instructions, they will “hold the highlighter and go, go, go”
(Aisha, interview, August 3, 2022). According to Rose, the annotation strategy is used every
time the students read in class (Rose, lesson plan reflection journal, August 8, 2022). As a result
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of the annotation reading strategies technique, teachers could see that their students were more
capable of understanding science content.
Using Graphic Organizers
The second subtheme identified under Strategies for Reading is Using Graphic
Organizers in the science classroom. Graphic organizers are a mapping method that arranges
words spatially within a text (Wang et al., 2021). Science teachers frequently use graphic
organizers to help students understand science concepts (Reed et al., 2019). Aisha finds that
having students complete the graphic organizer after the lesson is beneficial and uses the
Linnaean System of Classification using evidence from the text (Aisha, August 3, 2022). In the
lesson plan reflection journal, Karen, Ayana, and Rachel documented that they do use graphic
organizers, though not in all lessons. Nury teaches the AICE and AP science courses. Nury
stated:
The passage for the lesson used in the lesson plan reflection journal was read out loud in
small groups. These same groups had to create a graphic organizer or infographic of the
information read that would be later used in the class discussion on the topic. The first
30-40 minutes of this lesson were spent on the students reading and understanding the
material (Nury, August 30, 2022).
Jean says that in her science classroom, "graphic organizers and after-reading activities,
including vocabulary and glossary activities, immediately follow reading passages to assist in
developing science-related vocabulary" (Jean, lesson plan reflection journal, August 3, 2022).
Julie points out that graphic organizers are most effective because they help the reader group and
connect ideas from one topic to another. She further explains that this is important in a science
subject since most topics are linked (Julie, lesson plan reflection journal, August 11, 2022).
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Carol, Rose, Ava, and Denise documented in the lesson plan reflection journal that they utilize
graphic organizers in different lessons based on the need. Concept maps, Frayer models, and four
squares are some graphic organizers participants reported using in the science classroom to
enhance their understanding of scientific terms.
Reading Activities Within the Science Lesson
The second theme identified during the data analysis was Reading Activities Within the
Science Lesson. Participants in this study found that utilizing reading activities while teaching
science content assisted students in mastering the science subject matter. Two reading activities
that repeatedly emerged were read-aloud and vocabulary activities. These became the subthemes
of Reading Activities Within the Science Lesson. Wilcox et al. (2022) stated starting with science
lessons can provide rich experiences to build literacy skills. For example, students can engage in
various reading activities, such as a gallery walk outside the classroom. They can walk around
and identify the various natural habitats for animals and return to the classroom and research the
vocabulary words they have learned. At the end of the lesson, they can use the new vocabulary
in their presentation to the class. Rachel stated:
I use various digital and paper reading activities to engage students in literacy, such as
Kahoot, Jeopardy, and word search puzzles (Rachel, August 24, 2022).
Rivera and Alandeom (2021) asserted that using science trade books as read aloud is an
effective tool to increase scientific literacy in the science classroom. Jean asserted:
I use active reading during science to ask probing questions about the topic we are
studying because it helps the students understand the concept better (Jean, interview,
August 3, 2022).
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Reading informational science books aloud helps children develop advanced conceptual
understanding and enhanced vocabulary skills (Rivera & Alandeom, 2021). Reading aloud was
an effective strategy in 9 out of 11 teachers; however, Julie did not find it effective in the high
school classroom.
Read-aloud Activities
Haland et al. (2021) described reading aloud as a literacy practice to develop students'
vocabulary, comprehension, and fluency. Participants in this study used this activity in science
lessons to assist in the comprehension of science content. Jean asserted:
We begin by reading the lesson title and overview and develop an understanding of what
we may be learning during the lesson. Students usually perform better on activities after
the lesson if they are following the active reading guidelines during the lesson. Active
reading prompts enable students to read through informational passages with a purpose
(Jean, lesson plan reflection journal, August 3, 2022).
Julie found that reading the lesson aloud and then pulling various bits of information
from what was read was helpful (Julie, lesson plan reflection journal, August 11, 2022). An
example Aisha gave showed reading a text on organism classification aloud. The students then
used text marking strategies to mark vital evidence to help them reach their reading objective. It
took students 30 minutes to understand the text and achieve their purpose (Aisha, interview,
lesson plan reflection journal, August 20, 2022). Nury says:
Reading out loud seems very effective because it forces the reader to maintain focus. It
usually leads to increased understanding. In a high school setting, any redundancy
strategy is inadequate, as students are older and are turned off when work is repetitive or
tedious (Nury, interview & lesson plan reflection journal, August 30, 2022).
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Rachel strategically picks students randomly to read a slide. This keeps students alert as
they can be called on at any time. Reading aloud can take the entire class period, as most
presentations are 40 plus slides (Rachel, lesson plan reflection journal, August 30, 2022). Denise
says she practiced reading out loud as a class with a popcorn strategy to keep students engaged
while reading (Denise, lesson plan reflection journal,)
Vocabulary Activities
Participants in the study found that various vocabulary activities can be used in the
classroom to increase scientific literacy. In their study, Hayden et al. (2019) defined scientific
vocabulary as highly specialized terms used to describe, compare, and explain scientific learning.
Jean said:
Our fifth-grade students have zero science vocabulary. There is no real-world application
because they have no sense of vocabulary understanding. We must help them understand
the curriculum that we are going through.
Jean described her interactive word wall, where the students create the word wall in the
centers, which stays up for the entire year. As chapter vocabulary words change, the students
draw pictures associated with the vocabulary words instead of writing definitions. (Jean, Focus
group, August 25, 2022). The other participants in the focus group discussed how they use
different ways to help students understand scientific vocabulary. Karen explained:
We use the Foursquare diagram, a reading strategy that helps them put the vocabulary
into different types of squares. It helps them understand the material more than I have
ever seen them understand anything, so it was a great resource (Karen, interview & focus
group August 24, 2022).
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Ava agreed, clarifying that she introduces vocabulary before continuing with the lesson.
She described how there was always some introductory video in the prior curriculum that would
elaborate on the vocabulary and introduce the topics in a way that the kindergarteners could
understand. (Ava, interview & focus group, August 25, 2022).
Participants also discussed how they used graphic organizers to help facilitate vocabulary
activities to ensure students understood the concept. Carol says she uses a "vocabulary activity
worksheet to reinforce the vocabulary taught in the passage" (Carol, lesson plan reflection
journal, August 4, 2022). In the lesson plan reflection journal, Julie explained that there are
various learning styles within a classroom and giving students multiple strategies allowed most
students to interact with the content in a way that worked for them. The strategies did help
understand vocabulary because the text was being deconstructed into smaller chunks of
information (Julie, lesson plan reflection journal, August 11, 2022). Nury agrees, finding that
using flash cards helps increase overall understanding of vocabulary as it was targeted to
different learning styles (Nury, interview, August 30, 2022). Ayana asserted:
I wrote down our vocabulary activity on the agenda board. I explained to students how to
shape and create the word triangle for each vocab word. Students had 10-15 min of class
time to complete the activity (Ayana, interview & lesson plan reflection journal, August
25, 2022).
The participants in the study found that vocabulary was essential when learning about
scientific material. Many discussed using vocabulary activities to ensure students had mastered
specific scientific content in a given lesson.
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Fostering Scientific Literacy
The goal of implementing reading strategies in the science classroom is to increase
scientific literacy to increase scores on the high-stakes science exams at the elementary, middle,
and high school levels. The last major theme that emerged from this study was the importance of
Scientific Literacy. The participants used various techniques to build scientific literacy in the
classroom by incorporating hands-on activities such as labs and science centers (both of which
foster scientific inquiry) and case studies. The subthemes that emerged from the codes were
Science Inquiries and Case Studies. Mahdi et al. (2020) stated that case studies enhance students'
critical thinking skills as a reading strategy.
Science Inquiries
A middle school science teacher, Karen, described doing a DNA replication lab with her
students, where they made the DNA with toothpicks, marshmallows, and licorice. The hands-on
activity was memorable for the students (Karen, Focus group, August 25, 2022). Many
participants from the elementary level found ingenious ways to increase scientific literacy by
doing hands-on labs. Ava, a kindergarten teacher, showed how she increased scientific literacy
with her kindergartens through STEM-based activities. Ava included STEM-related experiments,
and they learned from reading about How the Grinch Stole Christmas, discussing his heart and
how it grew. They expanded a balloon using a water bottle filled with vinegar and baking soda
(Ava, Focus group, August 25, 2022). Conversely, a high-level teacher used real-world scenarios
to help students relate what they learned in the classroom to world events. For example, Denise
asserted:
Students are not just learning something from a textbook or something abstract. There are
real-world implications to what we are learning. Not everyone has to enter it, but there is
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a DNA Day essay contest and how it relates to human health. I think that helps the
students relate to the topics much more. (Denise, interview, September 2, 2022).
Case Studies
The last subtheme for Fostering Scientific Literacy is the use of Case Studies. Mahdi et
al. (2020) describe case study teaching as a form of problem-based learning that develops
analytical skills. Students solve a problem by analyzing the text and finding a solution using the
case study teaching method. Four out of 11 participants (all teaching upper-grade levels) in this
study used this method in teaching. Nury, a teacher that teaches the AICE program in high
school, teaches her students how to answer questions from case studies to help them increase
scientific literacy. The students are divided into groups and have them analyze the text and
journals. Nury explains:
Cambridge students have many case studies that they must go through. They have a set
number of questions they must ask each other to ensure they understand the case study.
They discuss the takeaways of how they apply them to the context of the cases to arrive
at a scientific conclusion (Nury, interview, August 30, 2022).
Julie, Rachel, and Denise also utilize case studies as part of their lesson to increase
literacy in critical thinking. Teachers use case studies in the science classroom to motivate
students to participate in class activities, promote learning, and improve assessment performance
(Mahdi et al., 2020). Case studies are a powerful literacy tool for science classrooms to increase
and bridge the literacy gap.
Outlier Data and Findings
This section contains one unanticipated finding. Four of the eleven participants found that
reading aloud can become redundant at the higher academic level if the text does not have a
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purpose. In addition to improving pronunciation, reading aloud increases confidence and
naturalness in speech and enhances comprehension of the text after reading it silently (Syiyami et
al., 2020). In a study by Syiyami et al. (2020), reading aloud improved text comprehension,
stimulated interest, engagement, and motivation, and encouraged the love of books among older
learners. Based on previous research and participants' findings, reading aloud benefits older
students by increasing their understanding of science content.
Read-aloud Must Have a Purpose
The participants in this study who taught older students found that utilizing a read-aloud
within the science lesson is ineffective unless students can make a real-world connection within
the literature. Nury explains:
In a high school setting, any redundancy strategy is inadequate, as students are older and
turn off when work is repetitive or tedious (Nury, interview & lesson plan reflection
journal). Ayana explained that the least effective would be only reading out loud. She
finds that reading aloud helps with pronunciation, but without underlining or writing
notes, students are not making connections in the lesson (Ayana, lesson plan reflection
journal, August 25, 2022).
The findings of reading redundancy were surprising to the researcher because, based on
the literature review, reading aloud benefits older students by engaging with text increases text
comprehension. Denise, Rose, and Karen stated that using purposeful read-aloud increases
students’ comprehension of science texts.
Research Question Responses
This transcendental phenomenological study was guided by one research question and
two sub-research questions. The research questions sought to describe teachers' lived experiences
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while implementing reading strategies in the science classroom to increase high-stakes science
exams. There were three themes identified during the data analysis: (a) Strategies for Reading
Science Content, (b) Reading Activities within the Science Lesson, (c) and Fostering Scientific
Literacy. These themes supported participants’ responses to each of the research questions
below.
Central Research Question
What reading strategies can improve students' literacy levels in the science classroom that
may impact high-stakes science exams? Teachers' experience with implementing reading
strategies differs based on grade and academic levels. The three primary themes that answered
this question were (a) Strategies for Reading Science Content, (b) Reading Activities within the
Science Lesson, (c) and Fostering Scientific Literacy. The themes emerged from teachers' lived
experiences implementing reading strategies in the science classroom. Reading strategies were
implemented differently by teachers at different grade levels based on their students' needs.
Jean’s experience implementing reading in her classroom is different because she teaches fifthgrade students and must prepare them for the FSSA for fifth grade. Jean found that reading
strategies should be implemented before, during, and after science lessons. She asserts:
We begin by reading the lesson title and overview and develop an understanding of what
we may be learning during the lesson. Students utilize skills such as the main idea, key
details, sequencing, cause and effect, and purpose to relate science concepts to everyday
life. After the lesson, students reflect on their learning and develop a deeper
understanding of passages read—developing comprehension of science informational text
(Jean, lesson plan reflection journal, August 3, 2022).
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Science teachers must prepare eighth graders for the FSSA for 8th grade, which covers
earth science, life science, and physical science. The process of activating prior knowledge is
crucial for this grade. The ability to read comes from prior knowledge of word meanings in other
texts, word identification, and understanding of textual features (Afflerbach et al., 2008; Akyol
& Sural, 2021). Karen described implementing the ‘activating background knowledge’ through
bell ringer questions for ten minutes in the morning. She then plays BrainPOP videos and has
students write key information in their Interactive Science Notebook (Karen, lesson plan
reflection journal, August 6, 2022).
The participants who taught high school must prepare students for Biology EOC, separate
from the other two science courses they learned. The teacher must connect prior knowledge of
life science they took in middle school to the new content of Biology to help prepare the student
for the high-stakes science exam. Nury, who uses a graphic organizer for connecting prior
knowledge, asserted:
The graphic organizer went well. It helped students organize the concepts well and
condensed several pages of information into one well-organized page. The K/W/L chart
was a bit hit or miss. Instead, I would activate prior knowledge more effectively (Nury,
lesson plan reflection journal, August 22, 2022).
Sub-Question One
What reading strategies can be used in the science content area to improve students’
literacy levels? This sub-research question was designed to explore what reading strategies can
be used in science content areas to improve students' literacy levels. The reading strategies used
in the science content area depend on grade level. Each grade level must implement reading
strategies to fit their students. As an elementary teacher, Jean utilizes various reading strategies
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to improve literacy. When planning for instruction, literacy skills are prioritized based on student
prerequisite data and demographics. Before the start of each standard, a pre-quiz is given to
activate prior knowledge and gain insight into student understanding. Pre-quiz data is used for
planning vocabulary integration (Jean, lesson plan reflection journal, August 3, 2022).
The middle and high school teachers also differentiate to ensure proper reading strategies
are implemented to increase literacy in the science content area. Rose stated she uses annotations
and THIEVES reading strategies due to them being the most effective (Rose, lesson plan
reflection journal, August 8, 2022). THIEVES is an acronym that is defined as Title, Heading,
Introduction, Every first sentence, Visuals/vocabulary, End of chapter questions, and Summary
(THIEVES). THIEVES is a pre-reading strategy and sets the purpose for reading (Jenka et al.,
2022). At the beginning of the year, Julie said the following about her strategies:
I provide skill-building activities within my lessons so that students can become
independent learners. Our goal is to show evidence for claims by identifying the main
ideas and providing supporting details. I like to give the students multiple ways of
reaching the goal so they can attempt various methods and decide which works for them
(Julie, lesson plan reflection journal, August 11, 2022).
Sub-Question Two
What reading strategies from the English content area can improve literacy levels in
science? This sub-research question was used to explore what reading strategies in the English
content area can improve literacy in science. Rachel and Ava use stories from the English
content area to enhance literacy in science. Rachel explains:
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Paraphrasing works best for my students. Sometimes the textbook can include
complicated and detailed sentences. So, wording it in layman's terms while relating it to a
modern example works very well for my students (Rachel, interview, August 24, 2022).
Jean and Denise utilize context clues, word meaning, prefixes, root words, and suffixes to
engage students in understanding of science content. For example, Jean’s students are younger
and have mastered the ability to use a glossary. She teaches the students that thermal means heat,
and hydro is water, so they see it separately; they know what each part of the word means.
Denise also utilizes the prefix, suffix, and root word method to teach unfamiliar science
vocabulary words. For instance, she teaches students the word abiotic by breaking down the
words to ensure students understand the meaning (Denise, interview, August 24, 2022).
Summary
The purpose of this chapter was to illustrate the findings of this transcendental
phenomenological study about teachers' lived experiences with implementing reading strategies
in the science classroom to increase their scores on high-stakes science exams. The findings from
the 11 participants' perceptions of implementing reading strategies in the science classroom were
organized according to three themes, six subthemes, one outlier, and one central research
question. Data analysis revealed three themes: (a) Strategies for Reading Science Content, (b)
Reading Activities within the Science Lesson, (c) and Fostering Scientific Literacy. In support of
the above themes, several quotes were taken from participants. The interviews, lesson plan
reflection journal, and a focus group revealed that teachers' perception of implementing reading
strategies was based on grade and academic levels. Teachers experienced a sense of self-efficacy
when students could complete an assignment after using the reading strategies taught by the
teacher. However, not all teachers felt that specific reading strategies were effective in their
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classroom. Teachers differentiated reading strategies according to grade or academic level to
ensure students understood the content and gained scientific knowledge. However, 10 out of 11
teachers reported benefits from reading aloud. One teacher did not see the point of students
reading aloud when there is no purpose, and it becomes redundant for higher-level academic
students. Teachers' perception of success can be affected by the varying need to change or adjust
reading implementation based on their grade level and academic level.
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CHAPTER FIVE: CONCLUSION
Overview
This transcendental phenomenological study aimed to describe teachers’ lived experience
of implementing reading strategies in science classrooms to increase high-stakes science exam
scores in the Southeast Region of the United States. This chapter includes a discussion
interpretation of findings, implications for policy and practice, theoretical and methodological
implications, limitations and delimitations, and recommendations for future research.
Discussion
This study explored teachers' lived experience of implementing reading strategies in the
science classroom to increase high-stakes science exam scores. The shared lived experience of
11 participants was categorized into three themes based on the triangulation of data sources
discussed in the previous chapter: (a) Strategies for Reading Science Content, (b) Reading
Activities with the Science Lesson, and (c) Fostering Scientific Literacy. This section discusses
the study's findings regarding the above themes. Empirical and theoretical literature, participant
interviews, lesson plan reflection journals, and focus groups support the interpretation of those
findings. The discussion includes the following subsections: interpretation of findings,
implications for policy or practice, theoretical and empirical implications, limitations and
delimitations, and recommendations for future research
Interpretation of Findings
This section summarizes the thematic findings, followed by an interpretation of those
findings. The results from interviews, lesson plan reflection journals, and a focus group revealed
that teachers’ perception of implementing reading strategies depends on grade level and
academic level. Moore et al. (2020) indicated that reading skills taught at the elementary level
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are insufficient to support struggling readers with subject-specific texts at higher grade levels, so
secondary teachers must implement explicit, evidence-based instruction in content subjects. The
most effective way for science content teachers to increase science comprehension in the
classroom is by using specific strategies for reading science content, including reading activities
during science lessons and hands-on science to encourage science literacy. In turn, this increases
students' performance on high-stakes science tests. Science teachers shared their experiences
using these strategies and activities in the science classroom. However, one outlier emerged. The
outlier was that while many of the strategies used in upper and lower academic levels were based
on students' science knowledge, it was assumed that reading aloud would be appropriate for all
grade levels. However, science teachers in the upper-grade levels found that read-aloud must be
relevant and make connections, or students will not engage with the content. An anticipated
finding developed when participants described the strategies most effective in their various grade
levels and classrooms. Participants found that strategies that were effective in the lower-grade
levels were not as effective or engaging in the upper-grade levels. The activities and strategies
used in upper-grade or advanced science classrooms were inappropriate for younger students.
Summary of Thematic Findings
According to the data analysis, three primary themes emerged: Strategies for Reading
Science Content, Reading Activities Within the Science Lesson, and Fostering Scientific Literacy.
The first theme, Strategies for Reading Science Content, included Annotation and Graphic
Organizers as subthemes. This theme relates to how participants use specific reading strategies
when reading science content. Teachers found that annotation for the older students and graphic
organizers for all grade levels assisted in comprehension of the science content. The next theme
that emerged from the data was Reading Activities within the Science Lesson, which had the
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subthemes of Read Aloud and Vocabulary Activities. Students cannot read correctly without
having a command of scientific vocabulary and true fluency to ensure comprehension. Science
vocabulary terms play a critical role in acquiring the knowledge to build a scientific knowledge
of the natural world (Nelson & Allen, 2020). Furthermore, Haland et al. (2021) described reading
aloud as a literacy practice to develop students' vocabulary, comprehension, and fluency. Many
teachers described the lack of fluency as affected by their deficiency in not knowing scientific
vocabulary, which affects comprehension. Read-alouds and vocabulary work addresses these
issues. Julie, a high school science teacher, stated:
Read-alouds help with student fluency. I want them to be able to read by stringing the
words together to make that sentence nice and fluid; In reading comprehension, I make
sure that after they read the sentence, they can explain it to me and their own way,
besides just repeating the sentence, I also do a read, stop, interpret. So that's kind of like
the method I use, which I just explained (Julie, interview, August 18, 2022).
Many teachers used read-alouds to correct prior knowledge to ensure the right scientific
connections were made. Teachers' perceived ability to implement reading strategies in the
classroom affects students' performance during read-aloud activities.
Fostering Scientific Literacy was the last emerging theme. The subthemes related to this
theme are Science Inquiries and Case Studies. Many teachers stated that scientific literacy
increases when students perform hands-on activities. Doing so allows them to see the scientific
vocabulary and concepts in action. The interaction that students experienced with the teachers'
collaboration allows for a greater understanding of scientific concepts. Teachers make
connections through case studies and scientific journals. Teachers in higher grades and academic
levels utilize these reading strategies to support students' scientific literacy to ensure they are
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challenged academically. Nury states that students at this level do not need to implement reading
strategies; they need enrichment (Nury, interview, August 30, 2022). Students' connections from
analyzing case studies and journals allow them to connect to real-world scenarios. The practice
of analyzing prepares them for the high stakes written science exams.
Appropriate Strategies in the Science Classroom. Strategies are essential in a science
classroom to ensure students gain the scientific literacy needed for proficiency on high stakes
science exams. The phenomenon of low literacy rate among students in the science content
affects their proficiency on high-stakes science exams. Teachers must be empowered to
implement reading strategies in the science classroom. Science teachers in this study located in
the Southeast Region of the United have mixed feelings about literacy training for science
teachers.
"I think all the ways that I've described, and if I had more training, I would implement
even more” (Denise, August 24, 2022). Karen and Ayana state there is no explicit training for a
science teacher to integrate literacy in the science content area. Rose asserted that the school
offers reading classes for other reading content area teachers that are required, but she feels it
should also be mandatory for science teachers. Rose believes this needs to change and an
increase in the requirement for strategies for reading in science must occur (Rose, interview,
August 23, 2022). All teachers in the study were certified science teachers, but not all were
equipped to implement the strategies necessary to increase literacy. For instance, in the study,
only the two elementary teachers, Ava and Jean, were reading endorsed. Teachers' self-efficacy
must be engaged in the science classroom to implement the necessary strategies for students to
become literate in science. All teachers spoke about how to differentiate the implementation of
the correct strategies for reading in the science content area-based grade and academic levels.
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Teachers' self-efficacy can affect if they perceive that implementing strategies to increase
literacy is ineffective. Carol asserted that she wants to implement more strategies for reading in
her science classroom for the new school year (Carol, interview, August 10, 2022). Science texts
cannot be interpreted simply by teaching reading strategies; students must be able to facilitate
their learning process (Salomao & Alliprandini, 2022). The study's findings revealed that
students' literacy implementation depends on their grade and academic levels. Each grade level
utilizes different components to increase appropriate literacy for that grade level. The appropriate
reading strategies can assist students in gaining scientific knowledge and increase high-stakes
science scores.
Reading Strategies to Increase Literacy. The increase in literacy is crucial to ensure
reading comprehension. "I think literacy instruction is helping students understand vocabulary
and the specific jargon in science content area. If students have difficulty understanding science
vocabulary by using context clues and prefixes and suffixes to understand what those words
mean" (Denise, interview, August 24, 2022). When students' literacy rate is low, appropriate
reading strategies must be implemented to bridge the gap. Science is taught at grade level, and if
students are below grade level, teachers must use various reading strategies in the science
classroom to increase comprehension skills. Many teachers in this study used various reading
strategies such as annotation, graphic organizers, read-aloud, and summarizing to help students
better understand the science content in the classroom.
Scientific Literacy Gained Through Reading Strategies. Teachers can teach students
scientific literacy through explicit reading strategies in the science classroom. Scientific literacy
is the primary goal in science education because it prepares today's generation (Dewi et al.,
2021). Teachers must use specific reading strategies to increase students' understanding of the
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scientific text in the science classroom. Lott and Clark (2021) explain that the close reading
technique is beneficial for building student science vocabulary. Science informational texts use
bolded words to point out pertinent information for students to know. Using these annotation
tools, teachers can help students understand vocabulary words and determine their meaning from
context clues. Carol states:
By providing annotated text with bolded science words, students can know what to
highlight as they read along to increase their understanding of the science concepts
(Carol, August 11, 2022).
Teachers must incorporate scientific literacy in the science classroom to prepare them for
beyond the classroom. A scientifically literate society can use scientific knowledge, identify
questions, and draw conclusions based on evidence to understand and generate decisions about
nature and its changes (Dewi et al., 2021). As students gain scientific literacy, they will be able
to perform well on high-stakes science tests. From elementary to high school, the
implementation of reading strategies looks different for each science classroom. The elementary
levels use hands-on activities and songs to gain a scientific understanding for students. The
middle school levels engage in more advanced scientific inquiries, such as labs and science
stations, to increase scientific literacy. According to high school teachers like Karen, the high
school levels are divided into two sets of students: the regular and the advanced. The regular
students will engage in labs that require building science concepts such as DNA structure and
identification of body systems parts and function (Karen, interview, August 23, 2022). The
advanced students engage in case studies and scientific journals to challenge their scientific
minds and prepare for high stakes written science exams to gain specific certification. Each of
these activities is used to increase reading strategies to gain scientific knowledge for the students.
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Teachers implementing reading strategies in the science classroom help increase scientific
literacy on high stakes science exams.
Implications for Policy and Practice
This transcendental phenomenological study revealed important policy and practical
implications regarding teachers' perceived efficacy in implementing reading strategies in science
classes. These recommendations aim to support teachers' self-efficacy by implementing reading
strategies in the science classroom to increase scores on high-stakes science exams. The teachers'
perceived self-efficacy recommendations are intended for public school teachers, charter
schoolteachers, administrators, science organizations, and public school districts. The subsection
below includes the implications for policy and implications for practice.
Implications for Policy
This research study has several policy implications for charter and public-school districts.
This study found that science teachers experienced increased self-efficacy when implementing
the appropriate reading strategies for grade and academic level. Teachers identified that it would
be challenging to implement the same reading strategies for all grades and academic levels, so
each teacher chose the best reading strategies for their science classroom to ensure all learners'
needs would be addressed (Kuhn, 2020). School districts need to adopt policies that provide
teachers with the necessary training in literacy in a content area outside of English and integrate
literacy in the science classroom.
The first policy is that school districts should develop literacy training for science
teachers. For example, elementary teachers, which is K – 5th grade, are trained to teach all
content areas. Middle and high school teachers' educational experience is a subject area, so a
science teacher only teaches science. Students' reading struggles are more evident in middle and
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high school, which is problematic. Middle and high school science teachers are not trained to
address the literacy deficiency of their students in the science classroom. Districts must provide
initial and ongoing training to teachers to implement literacy in science classes (Li, 2022;
Robinette, 2020). When teachers do not feel prepared to instruct students in the literacy concepts
of science, it affects their perceived self-efficacy in reading strategies implementation to increase
students' literacy levels. According to Bandura (1997), perceived self-efficacy refers to the belief
that one can organize and execute the actions necessary to achieve given levels of achievement
(Bandura, 1997). Researchers say that if teachers feel they cannot accomplish the task of
successfully implementing reading strategies in the science classroom, they are less likely to
sustain effort toward achieving the task (Arcoverde et al., 2022). School districts and
administrators must find a way to support science teachers' self-efficacy in implementing reading
strategies in the science classroom. Li et al. (2022) stated that it is of critical importance to
prepare teachers for the challenge of improving students' science literacy. Integrating literacy in
the science classroom based on grade and academic levels will determine students' success on
high-stakes science exams. Researchers have indicated that professional development and
training positively impact science teachers' ability to integrate science on total contact time and
frequency of PD (Li et al., 2022). The researchers also confirmed that the relationship between
school-level science PD implementation and student science achievement is worth investigating
(Li et al., 2022; Yang et al., 2020). Educating science teachers will always benefit the students
and the overall outcome of high-stakes science tests.
Implications for Practice
The research study provided practical implications for science teachers and
administrators. This study found that teachers gained self-efficacy when the appropriate reading
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strategies for grade and academic levels were implemented. Teachers want to be effective in the
reading strategy implementation process in the science classroom. The practical implications
measure the increase of teachers' self-efficacy in the science classroom and reduce the feeling of
inability to implement reading strategies in the science classroom.
The first practical implication is encouraging teachers to implement reading strategies for
all grades and academic levels in each science class. Studies find that the results are positive
when teachers are encouraged to implement reading strategies in their science classroom (Li et
al., 2022). Many of the teachers in the study’s interviews and focus group expressed the
encouragement to implement the appropriate reading strategies for each class to increase their
perceived ability to increase students' scientific literacy. For example, when teachers do a lab or
science station, the students' excitement along with administration interest encourages teachers to
do more activities that are more student-centered to increase scientific literacy. The
encouragement of teachers in implementing reading strategies does not improve students'
scientific achievement across the board. Some teachers reported that not all reading strategies
work for their class and have adjusted to the class's academic needs.
The second practical implication is to have cross-curricular lessons regarding science in
all content areas. Researchers concluded that these skills would help students build a good
foundation for reading across all content areas (Lin et al., 2020). If science teachers' passages are
integrated into math, social studies, and English, it would be easier to implement the strategies.
For example, one of the schools in the Southeast Region of the United States has an annual
invention convention. During the convention, students research the history of the item they
would like to invent or improve in history class. In science class, they investigate and build
prototypes. In math, they test the prototype and chart the results. Finally, in English, they write a
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science lab report. Presenters in the science classroom are real scientists who present and
demonstrate their inventions. Science incorporates all these subjects. Science has the history of
laws, inventors, and theories, math when students calculate formulas, and English when they
write lab reports. Every grade and academic levels need to integrate other core content area
differently so it can be beneficial to the students.
Theoretical and Empirical Implications
The transcendental phenomenological study explored teachers' lived experience with
implementing reading strategies in the science classroom to increase high-stakes science exams.
The study's theoretical and empirical implications are presented in this section. Eleven
participants described their experiences with perceived self-efficacy in implementing reading
strategies in science classrooms. The following subsections discuss the theoretical and empirical
implications.
Theoretical Implications
Joshi et al. (2019) stated perceived sense of self-efficacy can help participants build
foundational skills literacy for students. Teachers in this study experienced increased selfefficacy by implementing reading strategies and scientific literacy to increase scientific
knowledge depending on grade and academic levels. The higher purpose of self-efficacy among
participants allows for quality instruction in implementing reading, increasing students’
academic achievement (Ceylan, 2020). Previous studies show that teachers’ perceptions of how
to implement new reading strategies in science instruction can determine students learning
outcomes (Cambay & Kazanc, 2021). The participants in this study demonstrated these studies to
be valid.

119
As a subset of social cognitive theory, Bandura's theory of self-efficacy aligned with the
themes. The strategy included annotations of science textbooks and graphic organizers used in
the science classroom. Teachers gain greater self-efficacy when they choose the correct reading
strategies for their classrooms. One of the four pillars of self-efficacy addresses performance
accomplishment as a tool teachers can use to achieve scientific literacy in the classroom.
According to Bandura (1977), students can see how to apply reading strategies when teachers
model them. Students benefit from the modeling opportunities when they see the reading
strategies task performed correctly and successfully (Bandura, 1977; Bandura, 1994). The
teacher's self-efficacy through reading implementation allows them to find which strategies are
best for their grade and academic level. For example, Ava, a kindergarten teacher, would
implement different reading strategies for her students because they are just learning to read. She
must build a foundation to ensure students have an excellent literacy foundation through graphic
organizers versus annotation of science textbooks (Ava, interview, August 19, 2022). Teachers in
all grades and academic levels experienced increased self-efficacy when they implemented
reading strategies using science inquiries or labs.
One pillar of self-efficacy is vicarious experiences. Vicarious practices are achieved by
students observing teachers and other students modeling in the implementation of reading
strategies activities (Zientek et al., 2019). Through vicarious learning, individuals can learn from
the experiences of others (seeing and listening), which increases teachers' self-efficacy. Since
learning is a social concept based on Bandura's social cognitive theory, teachers perceived selfefficacy in a classroom is crucial to reading strategies implementation to ensure students gain
scientific literacy to perform well on high-stakes science exams (Bandura, 1997). The critical
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takeaway regarding self-efficacy while implementing reading strategies in the science class is
based on the grade, or academic level teachers teach.
In this theoretical framework, reading strategies were explored to improve scientific
reading skills. Bandura's (1977) social cognitive theory regarding self-efficacy guided the study.
The theories of social learning and self-efficacy developed by Albert Bandura contributed to the
study of human behavior. Perceived self-efficacy is defined by Bandura (1994) as individuals'
belief about their abilities to generate a specific task that will significantly impact their lives. A
subset of cognitive theory, Bandura's (1977) self-efficacy theory employs four pillars:
performance accomplishments, vicarious experiences, verbal persuasion, and physiological
states. Demonstrating participants' self-efficacy can determine students' academic trajectories
(Wang et al., 2019).
Bandura (1977) suggests that reading strategies can be implemented based on
performance accomplishments. Reading strategies improve students' comprehension of problems
by utilizing appropriate tools to improve comprehension skills (Brevik, 2019). It will be difficult
for students with low literacy skills to meet learning goals in content areas. Literacy gaps must
be bridged by teachers using reading strategies. A teacher's self-efficacy is crucial for ensuring
that reading strategies are implemented effectively. Teachers' efficacy is measured by their
perception of how they will perform a teaching task under specific circumstances (Bandura,
2009; Feng et al., 2019). Students can gain self-efficacy in reading through the behavior
modeling of their teachers (Brevik, 2019). Bandura (1977) acknowledged that students benefit
from seeing the strategies in action when participants model them. Students can view the reading
strategies task being performed correctly and successfully through modeling opportunities
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(Bandura, 1977; Bandura, 1994). In high-stakes science exams, students' literacy growth will be
affected by the teacher's perception of how the reading strategies are implemented.
The study found that Bandura's (1977) vicarious experiences of teachers modeling reading
strategies enable them to build confidence during each encounter and develop self-efficacy.
Using a lens of high self-efficacy, the participants stated that students would see how the reading
strategies are implemented. Through the vicarious modeling experience, students can observe
others completing various reading tasks, such as using graphic organizers and think-aloud
strategies to scaffold the implementation of reading strategies and practice them (Bandura, 1977;
Ceyhan et al., 2021). To achieve vicarious practices, students observe participants and model
those similar to them participating in reading strategy activities (Zientek et al., 2019). By
observing reading strategies, teachers can apply their vicarious experiences to similar reading
instructional tasks (Barton & Dexter, 2020). As a result of the implementation, all stakeholders
will benefit from increased scientific literacy on high-stakes science exams (Barton & Dexter,
2020). Students' academic achievement in science content areas can be improved by teachers
implementing reading strategies to improve literacy (Bandura, 1977).
The study concluded that verbal persuasion is effective because teachers can use their
voices as a teaching tool. According to Bandura (1977), verbal persuasion impacts human
behavior and increases self-efficacy. To help students understand science content area material,
teachers can employ verbal persuasion. Querioz et al. (2020) state that vocal teachers improve
students' academic vocabulary levels during reading strategies. Teachers' self-efficacy can be
enhanced by verbal persuasion tactics while teaching reading to encourage students to ask
questions. Using words is a powerful tool that motivates students to increase their learning
ability and raises literacy skills (Brevik, 2019).
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An individual's level of self-efficacy is determined by their emotional arousal level
(Bandura, 1977). As a result of teachers' self-efficacy, they are highly motivated to perform well
on a task (Bandura, 1977). Teachers' emotional states can hinder their ability to accomplish
tasks. It is unlikely that a participant who experiences high emotional arousal during the task will
be able to model an appropriate reading strategy for students. Students' academic achievement is
directly affected by teachers' emotional state, which affects their self-efficacy. The teacher plays
a vital role in a student's emotional stability, but teachers have difficulty integrating emotional
coping skills into the curriculum (Ferreira et al., 2020). Teachers have not received training on
mitigating emotions during the teaching process to increase self-efficacy to help students
increase academic achievement in reading science content (Ferreira et al., 2020).
Self-efficacy theory explores how participants perceive their ability to implement reading
strategies in the science classroom by addressing the components necessary to improve literacy
levels. Performance accomplishments, vicarious experiences, verbal persuasion, and
psychological states are the four components of the theory. In order to support self-efficacy,
teachers need to model appropriate skills, guide students in practice, and transfer learning to
students to solidify a study regarding the implementation of reading strategies to increase literacy
in content instruction (Bandura, 1977; Bandura, 2009).
Empirical Implications
Empirically, the study is significant because it adds to the literature on how content area
teachers implement reading strategies in science classrooms. Participants reflect on their
effectiveness in teaching a new skill and motivate students to complete the task (Bandura, 1994).
It has been shown in other studies that participants' attitudes determine students' reading success
(Wasylkiw et al., 2020). Research on literacy instruction in science instruction is limited
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(Roberts et al., 2019). The importance of science in students' coursework requires additional
research on improving literacy to address this concern (Rusnayati et al., 2019). By studying
teachers' literacy implementation outside of reading, new information will be added to the
literature.
Limitations and Delimitations
No perfect research exists, and all studies have limitations and delimitations (Peoples,
2021). A study's limitations are uncontrollable influences, and this study has several limitations.
The first challenge was to identify a specific time for the certified science teachers to participate
in the three data collection methods. Teachers were busy at the beginning of the school year, so
setting up interviews and focus groups on Zoom was challenging. The lesson plan reflection
journals were a little easier because they were on Microsoft Forms, a live document, so as soon
as they submitted the research, they could see the data and codes. Despite these limitations, the
data collected provided saturation in several overarching themes, indicating that enough
participants participated in the study. The second limitation was that the study had a small size of
11 participants, which may not be generalized to a larger population or certified science teachers
in the K-12 population.
A study's boundaries are defined by exclusionary and exclusionary decisions (Simon &
Goes, 2013). Several necessary delimitations limited the study's scope and boundaries. Teachers'
experiences implementing reading strategies in the science classroom to improve their scores on
high-stakes science tests were the focus of this study. Creswell & Poth (2018) conducted
phenomenological research with 11 participants. The study will involve elementary, middle, and
high school science teachers with less than two years of experience teaching science, regardless
of age, gender, or ethnicity. According to Moustakas (1994), participants must have experienced
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the phenomenon in addition to the standard criteria for choosing participants, such as age, race,
gender, and economic status. In phenomenological studies, criterion sampling is used to select
participants who meet a specific criterion (Creswell & Poth, 2018; Patton, 2015). This study uses
years of teaching experience as the diversity framework (Creswell & Poth, 2018). The research
will be conducted based on novice and veteran participants' experiences. A novice participant
must have less than two years of experience implementing reading strategies in a science course,
while a veteran participant must have three or more years of experience (Creswell & Poth, 2018;
Moustakas, 1994). In order to understand teachers' lived experiences with implementing reading
strategies in science classrooms, my study needed to be a transcendental phenomenological
qualitative study. (Moustakas, 1994) A quantitative study would not have captured the rich and
detailed voices of the teachers experiencing the phenomenon. The transcendental approach
allowed me to suspend bias and focus on the participants' textual and rich descriptions of their
experiences (Moustakas, 1994).
Recommendations for Future Research
The transcendental phenomenological research study sought to gain a deeper
understanding of teachers lived experiences with self-efficacy while implementing reading
strategies in the science classroom to increase high stakes science exam scores. The study
consisted of 11 certified science teachers who taught science in the K-12 setting. Future research
should include more schools, multiple districts, a wider geographical area, and male teachers
perceptive. The research was not able to have male participants for the study.
I would also suggest a qualitative case study on religious K -12 schools and how their
teachers perceived efficacy would be affected while they implement reading strategies. Most
religious schools use some religious science-based material to teach their students. Since high-
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stakes science exams do not bind most religious schools, the outcome would look different. The
only high-stakes science exam students are religious would be the American College Test (ACT)
if they choose to take it to get into college. Additionally, I recommend a qualitative
transcendental phenomenological case study of math teachers in private and public schools.
Elementary, middle, and high school students must take high stakes math exams. Math has
similar vocabulary issues to science that students must understand to become proficient. In order
to bridge the literacy gap in math, math teachers would need to implement reading strategies
regarding vocabulary words. The study could reveal their perceptions of integrating reading
strategies in math courses to increase mathematics literacy.
Finally, I would recommend future research with a more comprehensive longitudinal
study. The research would track how teachers implement reading strategies from kindergarten to
high school by monitoring students’ high-stakes science exam scores in fifth, eighth, and high
school. The teachers at the elementary level could share their lived experiences as they
implement the reading strategies and students prepare for the fifth-grade science exams. When
those students are promoted to middle school, the teachers can inform the middle school teachers
of the technique they use to increase literacy. As middle school teachers prepare the students for
eighth-grade science, they can document their reading strategies to improve literacy since
students are at a higher grade level. The high school teachers can review strategies used in
elementary and middle school and compare them to see if they are comparable to the high school
level.
Conclusion
This transcendental phenomenological qualitative study aimed to explore teachers’ lived
experience with self-efficacy while implementing reading strategies in the science classroom to
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increase high stakes science exams located in the Southeast Region of the United States. The
theoretical framework of this study was Bandura’s (1977) theory of self-efficacy which was used
to answer one central research question and two sub-research questions. Individual teacher
interviews, lesson plan reflection journals, and a focus group were used to answer the research
questions. Eleven certified science teachers from kindergarten to high school were selected based
on the criteria for the research study. The criteria were certified science teachers who have taught
less than two years in K-12. They described their shared experiences with self-efficacy while
implementing reading strategies in the science classroom. The findings of this study produced
three themes and six sub-themes during data analysis. The primary themes were Strategies for
Reading Science Content, Reading Activities Within the Science Lesson, and Fostering Scientific
Literacy. This study found that teachers’ self-efficacy was based on implementing the
appropriate reading strategies based on grade and academic levels. Teachers’ experience with
self-efficacy aligned with Bandura’s four sources of self-efficacy: mastery experience, vicarious
experience, verbal persuasion, and emotional arousal. Teachers experienced increased selfefficacy through mastery experience, vicarious experience, and verbal persuasion, manifesting in
their commitment and relationships. However, they experienced a significant decrease in selfefficacy when they felt they were not trained in the necessary reading skills to implement reading
strategies in the science classroom.
The findings and implications of this study suggest that schools in the Southeast Region
of the United States should embrace professional development and ongoing PLCs to train
science teachers the necessary literacy skills needed to properly implement reading strategies in
the science classroom to increase high-stakes science exams scores. Districts and administrators
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need to invest in proper tools and techniques to ensure teachers have the skills to implement
appropriate and effective reading strategies to foster scientific achievement.

128
References
Abimbola, M. O., & Aramide, K. A. (2021). The effectiveness of SQ3R technique in curbing
aliteracy among high school students in Ilesa, Southwest, Nigeria. Library Philosophy
and Practice, 1-24.
Acosta, S., Tiberio, G., Hsien-Yuan, H., Goodson, P., Padrón Yolanda, Goltz, H. H., & Johnston,
A. (2020). The accountability culture: A systematic review of high stakes testing and
English learners in the United States during no child left behind. Educational Psychology
Review, 32(2), 327-352. http://dx.doi.org.ezproxy.liberty.edu/10.1007/s10648-01909511-2
Adaba, H. W., Metaferia, T. F., & Doboche, T. M. (2021). Metacognitive reading strategy direct
instruction effects on students' metacognitive reading strategy awareness and their
perceptions of metacognitive reading strategy instruction at Guder secondary school
grade 11 in Oromia, Ethiopia. Turkish Journal of Computer and Mathematics
Education, 12(12), 3095-3104.
Adhikari, B. R., & Poudel, K. K. (2020). Approaches and activities adopted by M. Ed. student
teachers of English to teach reading: A critical assessment. Journal of Language
Teaching and Research, 11(3), 364-372.
http://dx.doi.org.ezproxy.liberty.edu/10.17507/jltr.1103.04
Adu-Gyanfi, K. (2020). Pre-service teachers’ conception of an effective science teacher: The
case of initial teacher training. Journal of Turkish Science Education, 17(1), 40-61.
Afflerbach, P., Pearson, P. D., & Paris, S. G. (2008). Clarifying differences between reading
skills and reading strategies. Reading Teacher, 61(5), 364-373. https://doiorg.ezproxy.liberty.edu/10.1598/RT.61.5.1

129
Akkerman, S., Admiral, W., Brekelmans, M., and Oost, H. (2006). Auditing quality of research
in social sciences. Quality and Quantity, 42 (2), 257-274.
Akyol, H., & Sural, Ü. Ç. (2021). Developing reading, reading comprehension and motivation:
An action research study. Egitim Ve Bilim, 46(205)
Alamprese, J. A. (2020). Local, state, and national perspectives about integrated education and
training (IET): THE RESOURCE FOR ADULT EDUCATION. COABE Journal, 9(1),
32-40.
Anyiendah, M. S., Odundo, P. A., & Kibui, A. W. (2021). Deployment of background
knowledge and performance in comprehension passage reading among primary school
learners in Vihiga County, Kenya. Education Research International, 2021.
http://dx.doi.org/10.1155/2021/4285044
Arayssi, S. I., Bahous, R., Diab, R., & Nabhani, M. (2020). Language teachers’ perceptions of
practitioner research. Journal of Applied Research in Higher Education, 12(5), 897-914.
http://dx.doi.org/10.1108/JARHE-04-2019-0076
Archibald, M. M., Ambagtsheer, R. C., Casey, M. G., & Lawless, M. (2019). Using zoom
videoconferencing for qualitative data collection: Perceptions and experiences of
researchers and participants. International Journal of Qualitative
Methods, 18http://dx.doi.org/10.1177/1609406919874596
Arcoverde, Â. R. d. R., Boruchovitch, E., Góes, N. M., & Acee, T. W. (2022). Self-regulated
learning of Natural Sciences and Mathematics future teachers: Learning strategies, selfefficacy, and socio-demographic factors. Psicologia, Reflexão e
Crítica, 35(1)https://doi.org/10.1186/s41155-021-00203-x
Ardisa, P., Wu, Y. T., & Surjono, H. D. (2018). Improving novice teachers’ instructional practice

130
Using technology supported video-based reflection system: The role of novice teachers’
beliefs. Journal of Physics: Conference Series, 1140(1). https://doi.org/10.1088/17426596/1140/1/012029
Armstrong, C. (2015). In the Zone: Vygotskian-Inspired pedagogy for sustainability. The
Journal of Classroom Interaction, 50(2), 133-144.
Avidov-Ungar, O. (2019). Professional learning communities of teachers: Israeli principals’
perceptions. Journal of Educational Administration, 57(6), 658-674.
http://dx.doi.org.ezproxy.liberty.edu/10.1108/JEA-10-2017-0126
Azmuddin, R. A. A., Nor, N. F. M., & Hamat, A. (2020). Facilitating online reading
comprehension in enhanced learning environment using digital annotation Tools. IAFOR
Journal of Education, 8(2), 7–27.
Bagheri, A., & Mohammad Yamani, d. s. (2020). Looking for value through networked learning
in social context. Education & Training, 62(7), 897-916.
http://dx.doi.org.ezproxy.liberty.edu/10.1108/ET-10-2019-0223
Baird, K., & Coy, S. (2020). An expanded observe-wonder-learn: Moving observe-wonder-learn
from assessing prior knowledge into a unit-planning tool. Science and Children, 57(6),
58-63.
Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. Psychological
Review, 84(2), 191–215. https://doi.org/10.1037/0033-295X.84.2.191
Bandura, A. (1986). Social foundations of thought and action. A social cognitive theory.
Englewood Cliffs, NJ: Prentice Hall.
Bandura, A. (1994). Self-efficacy. In V. S. Ramachaudran (Ed.), Encyclopedia of human
behavior (Vol. 4, pp. 71-81). New York: Academic Press.

131
Bandura, A. (1997). Self-efficacy: The exercise of control. New York: Freeman
Bandura, A. (2009). Cultivate Self-efficacy for personal and organizational effectiveness. In the
blackwell handbook of principles of organizational behaviour, E.A. Locke
(Ed.). https://www.uky.edu/~eushe2/Bandura/Bandura2009Locke.pdf
Barzegar, N., & Fazilatfar, A. M. (2019). Reading strategies and reading fluency: A case study
of reading in first or second language. Journal of Language Teaching and
Research, 10(5), 989-997. http://dx.doi.org/10.17507/jltr.1005.10
Batool, R., Chachar, G. B., & Alvi, U. (2021). The perception and experiences of teachers about
language issues in the biology classroom. Asia - Pacific Forum on Science Learning and
Teaching, 20(2), 1-19.
Beasley, K. T., & Bernadowski, C. (2019). An examination of reading specialist candidates’
knowledge and self-Efficacy in behavior and classroom management: An instrumental
case study. EducationSciences, 9(2).
http://dx.doi.org.ezproxy.liberty.edu/10.3390/educsci9020076
Belete, N. H., & Mussa, S. (2021). An investigation into the implementation and selection of
literary texts to teach reading skills in EFL Classes: The case of preparatory schools in
Awi Zone, Ethiopia. Theory and Practice in Language Studies, 11(5), 498-508.
http://dx.doi.org.ezproxy.liberty.edu/10.17507/tpls.1105.06
Biernat, K., & Riley, L. (2019). Speaking and listening in the science classroom. Science
Scope, 42(8), 34-38.
Bicer, A., Lee, Y., & Perihan, C. (2020). Inclusive STEM high school factors influencing
ethnic minority students' STEM preparation. Journal of Ethnic and Cultural
Studies, 7(2), 147-172. http://dx.doi.org.ezproxy.liberty.edu/10.29333/ejecs/384

132
Boche, B., Bartels, S., & Wassilak, D. (2021). Reimagining an elementary teacher education
preparation program: Striving for integrated teaching. Educational Considerations, 47(1).
Brevik, L. M. (2019). Explicit reading strategy instruction or daily use of strategies? Studying
the teaching of reading comprehension through naturalistic classroom observation in
English L2. Reading and Writing, 32(9), 2281-2310. http://dx.doi.org/10.1007/s11145019-09951-w
Brinkmann, S, & Kvale, S. (2015). Interviews: Learning the craft of qualitative research
interviewing (3rd ed.). Sage
Broemmel, A. D., Evans, K. R., Lester, J. N., Rigell, A., & Lochmiller, C. R. (2019). Teacher
reading as professional development: Insights from a national survey. Reading
Horizons, 58(1), 1–21.
Çambay, Ö., & Kazanç, S. (2021). Self-Efficacy perceptions of science teachers for assessment
literacy. International Journal of Education and Literacy Studies, 9(2), 142-150.
Carcary, M. (2020). The research audit trail: Methodological guidance for application in
practice: EJBRM. Electronic Journal of Business Research Methods, 18(2), 166-177.
Carter, N., Bryant-Lukosius, D., DiCenso, A., Blythe, J., & Neville, A. J. (2014). The use of
triangulation in qualitative research. Oncology Nursing Forum, 41(5), 545-547.
Cecilie, S. (2020). School principal self-efficacy for instructional leadership: relations with
engagement, emotional exhaustion, and motivation to quit. Social Psychology of
Education: An International Journal, 23(2), 479-498. https://doi.org/10.1007/s11218020-09544-4
Cervetti, G. N. (2021). Science-literacy integration: Content-area literacy or disciplinary
literacy? Language Arts, 98(6), 340-351.

133
Ceyhan, S., & Yıldız, M. (2021). The effect of interactive reading aloud on student reading
comprehension, reading motivation and reading fluency *. International Electronic
Journal of Elementary Education, 13(4), 421-431.
http://dx.doi.org/10.26822/iejee.2021.201
Chen, L. M. (2018). Semantic-related word root sets: To work, or not to work. Journal of
Language Teaching and Research, 9(4), 675-684. https://doi.org/10.17507/jltr.0904.02
Chris, C. F., & Kitchin, J. (2019). Early elementary science instruction: Does more time on
science or science topics/skills predict science achievement in the early grades? AERA
Open, 5(3)https://doi.org/10.1177/2332858419861081
Christian, K. B., Kelly, A. M., & Bugallo, M. (2021). NGSS-based teacher professional
development to implement engineering practices in STEM instruction. International
Journal of STEM Education, 8(1)http://dx.doi.org/10.1186/s40594-021-00284-1
Coppens, K. (2019). Strategies to improve nonfiction reading. Science Scope, 43(1), 18–21.
https://www.jstor.org/stable/26899045
Creswell, J. W. & Poth, C. N. (2018). Qualitative inquiry & research design: Choosing
among approaches (4th ed.). Sage Publications.
Daniel, B. K. (2018). Empirical verification of the “TACT” framework for teaching rigour in
qualitative research methodology. Qualitative Research Journal, 18(3), 262-275.
http://dx.doi.org/10.1108/QRJ-D-17-00012
Denzin, N. K. (1978). Sociological methods: A sourcebook. New York, NY: McGraw-Hill.
Deshmukh, R. S., Pentimonti, J. M., Zucker, T. A., & Curry, B. (2022). Teachers’ use of
scaffolds within conversations during shared book reading. Language, Speech & Hearing
Services in Schools, 53(1), 150–166. https://doi.org/10.1044/2021_LSHSS-21-00020

134
Dewi, C. A., Erna, M., Martini, Haris, I., & Kundera, I. N. (2021). The effect of contextual
collaborative learning based ethnoscience to increase student’s scientific literacy
ability. Journal of Turkish Science Education (TUSED), 18(3), 525–541.
https://doi.org/10.36681/tused.2021.88
Dietrichson, J., Filges, T., Klokker, R. H., Viinholt, B. C. A., Bøg, M., & Jensen, U. H. (2020).
Targeted school‐based interventions for improving reading and mathematics for students
with, or at risk of, academic difficulties in Grades 7–12: A systematic review. Campbell
Systematic Reviews, 16(2)http://dx.doi.org/10.1002/cl2.1081
Diken, E. H. (2020). A comparative study on the cognitive and metacognitive strategies of 6th
grade private and state school students use while reading science texts. International
Online Journal of Education and Teaching, 7(3), 1092-1109.
Duncan, P. (2017, December ). Teaching science in Florida: Understanding next generation
sunshine standards (NGSSS).Florida Department of Education :
Dutka, P.,M.S.N.R.N.C.N.N., & Astroth, K. S.,PhD.R.N. (2022). Navigating the institutional
review board process. Nephrology Nursing Journal, 49(1), 67-71.
http://dx.doi.org/10.37526/1526-744X.2022.49.1.67
Elleman, A. M., Oslund, E. L., Griffin, N. M., & Myers, K. E. (2019). A review of middle school
vocabulary interventions: Five research-based recommendations for Practice. Language,
Speech & Hearing Services in Schools (Online), 50(4), 477-492.
https://doi.org/10.1044/2019_LSHSS-VOIA-18-0145
End of Course (EOC) Assessments. (2022). Florida department of educaation: End-of-course
assessments : https://www.fldoe.org/accountability/assessments/k-12-studentassessment/end-of-course-eoc-assessments/

135
Ensley, A., & Rodriguez, S. C. (2019). Annotation and agency: Teaching close reading in the
primary grades. Reading Teacher, 73(2), 223–229. https://doi.org/10.1002/trtr.1812
EOC: NGSSS test design summary: Operational assessments . (2018, June ). Florida department
of education: NGSSS test design summary:
https://www.fldoe.org/core/fileparse.php/5662/urlt/NGSSS_TestDesignSummary_Final.p
Fadilah, I. N., Suratno, Prastiti, T. D., Dafik, & Hobri. (2020). The metacognition of elementary
students in object change learning with SQ3R (Survey, Question, Read, Recite and
Review). Journal of Physics: Conference Series, 1563(1)https://doi.org/10.1088/17426596/1563/1/012032
Falter, M. M., Arenas, A. A., Maples, G. W., Smith, C. T., Lamb, L. J., Anderson, M. G., Uzzell,
E. M., Jacobs, L. E., Cason, X. L., Griffis, T. A., Polzin, M., & Wafa, N. Z. (2022).
Making Room for Zoom in Focus Group Methods: Opportunities and Challenges for
Novice Researchers (During and Beyond COVID-19). Forum : Qualitative Social
Research, 23(1)https://doi.org/10.17169/fqs-23.1.3768
Fang, Z. (2006). The language demands of science reading in middle school. International
Journal of Science Education, 28(5), 491–520.
Feng, L., Hodges, T. S., Waxman, H. C., & Joshi, R. M. (2019). Discovering the impact of
reading coursework and discipline-specific mentorship on first-year teachers’ selfefficacy: a latent class analysis. Annals of Dyslexia, 69(1), 80-98.
http://dx.doi.org/10.1007/s11881-018-00167-1
Ferraz, A. S., Amanda Lays Monteiro Inácio, Mirelle, C. P., & Acácia Aparecida Angeli, d. S
. (2021). Motivation and strategies for reading comprehension in middle school. Revista
Colombiana De Psicología, 30(2), 71-86. http://dx.doi.org/10.15446/rcp.v30n2.88781

136
Ferreira, M., Martinsone, B., & Talić, S. (2020). Promoting sustainable social emotional learning
at school through relationship-centered learning environment, teaching methods and
formative assessment. Journal of Teacher Education for Sustainability, 22(1), 21-36.
http://dx.doi.org/10.2478/jtes-2020-0003
Florida's B.E.S.T Standards: English language arts. (2019, January 31). Florida ELA standards
and benchmarks with clarifications + examples: file:///C:/Users/Owner/OneDrive%20%20Liberty%20University/Desktop/EDUC%20980/Lit%20review%20articles/BEST%2
0English%20standards.pdf
Fourie, J., Sedibe, M., & Muller, M. (2018). The experiences of foundation phase teachers
regarding reading literacy interventions at an underperforming school in Gauteng
Province. Interchange, 49(1), 85-109. http://dx.doi.org/10.1007/s10780-017-9311-4
Gajardo-Asbún, K. P. (2021). Memorable teacher educators: perspective of novice
teachers. Educação e Realidade, 46(1)https://doi.org/10.1590/2175-6236107693
Gao, Y., & Bintz, W. P. (2019). An exploratory study on Chinese EFL teachers' beliefs about
reading and teaching reading. Journal of Asia TEFL, 16(2), 576-590.
Gao, S., Long, H., Li, D., & Luxi, Y. (2020). The mediation effect of student self-efficacy
between teaching approaches and science achievement: findings from 2011 TIMSS US
data. Social Psychology of Education : An International Journal, 23(2), 385-410.
https://doi.org/10.1007/s11218-019-09534-1
Geiger, T. J., Amrein-Beardsley Audrey, & Holloway, J. (2020). Using test scores to evaluate
and hold school teachers accountable in New Mexico. Educational Assessment,
Evaluation and Accountability, 32(2), 187-235.
http://dx.doi.org.ezproxy.liberty.edu/10.1007/s11092-020-09324-w

137
Germaine, R. W., & Kornuta, H. M. (2018). Perspectives of national university alumni county
teachers of the year: About experiences and supports that influenced their
development. Issues in Teacher Education, 27(3), 37–54.
Goyi, N., Kamaruddin, R., Seruji, Z., & Noor, A. D. (2021). The effects of reading strategy
awareness on L2 comprehension performance among the Rungus in North
Borneo. Advances in Language and Literary Studies, 12(4), 128-139.
https://doi.org/10.7575/aiac.alls.v.12n.4.p.128
Gray, L. M., Wong-Wylie, G., Rempel, G. R., & Cook, K. (2020). Expanding qualitative
research interviewing strategies: Zoom video communications. The Qualitative
Report, 25(5), 1292-1301.
Guo, S., & Chen, C. (2020). Integrating STEAM science education with English literacy for
double achievement. Journal of Education Research, (320), 142-156.
https://doi.org/10.3966/168063602020120320008
Håland, A., Hoem, T. F., & McTigue, E. M. (2021). The quantity and quality of teachers’ selfperceptions of read-Aloud Practices in Norwegian First Grade Classrooms. Early
Childhood Education Journal, 49(1), 1-14. https://doi.org/10.1007/s10643-020-01053-5
Hardinata, A., & Putri, R. E. (2019). Implementation of scientific literacy competencies pisa
framework 2015 through lesson study: teacher knowledge and result discussion. Journal
of Physics: Conference Series, 1317(1)http://dx.doi.org/10.1088/17426596/1317/1/012211
Hauser, R. M. (2020). What is the matter with america's schools? Proceedings of the American
Philosophical Society, 164(1), 1-44.
Haymon, C., & Wilson, A. (2020). Differentiated reading instruction with technology for

138
advanced middle school students’ reading achievement. Journal of Educational
Research and Practice, 10(1)
Hsieh, F. -. P., Chen, Y. -. A., Hung, J. -. F., & Tsai, C. -. Y. (2020). The effects of the trip model
on students' science reading ability and marine conservation learning interest. Journal of
Baltic Science Education, 19(3), 374-387.
http://dx.doi.org.ezproxy.liberty.edu/10.33225/jbse/20.19.374
Hubbard, K. (2021). Disciplinary literacies in STEM: What do undergraduates read, how do they
read it, and can we teach scientific reading more effectively? Higher Education
Pedagogies, 6(1), 41-65. http://dx.doi.org/10.1080/23752696.2021.1882326
Huerta, M., & Garza, T. (2019). Writing in science: Why, how, and for whom? A systematic
literature review of 20 Years of intervention research (1996–2016). Educational
Psychology Review, 31(3), 533-570. http://dx.doi.org/10.1007/s10648-019-09477-1
Hughes, S. (2021). The role of sociocultural theory in L2 empirical research. studies in
applied linguistics & TESOL, 21(1), 41-46.
Hunter-Thomson, K. (2019). Data literacy 101. Science Scope, 42(8), 28-32.
Ilin, G. (2020). Reflection or description: A document analysis on ELT student teachers'
reflective journals. Journal of Language and Linguistic Studies, 16(2), 1019-1031.
Innatesari, D. K., Sajidan, S., & Sukarmin, S. (2019). The profile of students’ scientific inquiry
literacy based on scientific inquiry literacy test (ScInqLiT). Journal of Physics:
Conference Series, 1227(1)http://dx.doi.org.ezproxy.liberty.edu/10.1088/17426596/1227/1/012040
Isaacs, A. N., & Spencer, B. A. (2022). Factors affecting learning during
internship. Australian Journal of General Practice, 51(1), 83-89.

139
Jackson, J. K., Huerta, M., & Garza, T. (2020). A promising science and literacy instructional
model with Hispanic fifth grade students. Journal of Educational Research, 113(2), 79–
92. https://doi.org/10.1080/00220671.2020.1728734
Jiménez-Pérez, E., Barrientos-Báez, A., Caldevilla-Domínguez, D., & Gómez-Galán, J. (2020).
Influence of mothers’ habits on reading skills and emotional intelligence of university
students: Relationships in the social and educational context. Behavioral
Sciences, 10(12), 187. http://dx.doi.org.ezproxy.liberty.edu/10.3390/bs10120187
Jinga, J., Sinambela, E., & Tampubolon, S. (2022). The effect of using thieves and CSR
strategies to improve reading comprehension skill at eighth erade SMP Kingston School,
Deli Serdang. JURNAL MUTIARA PENDIDIKAN INDONESIA, 7(1), 78-95.
Kalir, J. (2020). "Annotation is first draft thinking": Educators' marginal notes as brave
writing. English Journal, 110(2), 62-68.
Karakus, M., Ersozlu, Z., Usak, M., & Ocean, J. (2021). Self-efficacy, affective well-being, and
intent-to-leave by science and mathematics teachers: A structural equation
model. Journal of Baltic Science Education, 20(2), 237-251.
http://dx.doi.org.ezproxy.liberty.edu/10.33225/jbse/21.20.237
Kausalai (Kay) Wijekumar, Beerwinkle, A. L., Harris, K. R., & Graham, S. (2019). Etiology of
teacher knowledge and instructional skills for literacy at the upper elementary
grades. Annals of Dyslexia, 69(1), 5-20. http://dx.doi.org/10.1007/s11881-018-00170-6
Kay, A. E., Hardy, J., & Galloway, R. K. (2020). Student use of peerwise: A multi-institutional,
multidisciplinary evaluation. British Journal of Educational Technology, 51(1), 23–35.
Kazeni, M., & Maleka, M. (2020). Strategies used by grade four educators to decode science

140
terminology : A case study. Perspectives in Education, 38(1), 197-210.
http://dx.doi.org/10.18820/2519593X/pie.v38i1.14
Kazeni, M., & McNaught, C. (2020). Using group discussion and reflection for developing
student teacher autonomy. International Journal of Work - Integrated Learning, 21(1),
1-12.
Keeley, P. (2021). Concept-based probes: The justified list. Science and Children, 58(6), 22-24.
Kennedy, C. (2020). Strategy: Know-want-learn (KWL) charts. The Journal of Faculty
Development, 34(3), 75.
Kennedy, K., & Folkes, C. (2018). Dropping anchor! Science Scope, 42(3), 42-47.
Koç, M. H. (2019). Second career teachers: Reasons for career change and adaptation. Çukurova
University. Faculty of Education Journal, 48(1), 207-235.
https://doi.org/10.14812/cufej.453434
Kocasarac, H., Taspinar, M., & Karatas, H. (2019). Perceptions of school principals
working at science and social sciences high schools on the characteristics of innovative
teachers. TOJET : The Turkish Online Journal of Educational Technology, 18(3)
Koyuncu, I., & Fırat, T. (2020). Investigating reading literacy in PISA 2018
Assessment. International Electronic Journal of Elementary Education, 13(2), 263-275.
http://dx.doi.org/10.26822/iejee.2021.189
Krefting, L. (1991), “Rigor in qualitative research: the assessment of trustworthiness”, American
Journal of Occupational Therapy, Vol. 45 No. 3, pp. 214-222
Kriaučiūnienė, R., & Papaurėlytė, P. (2021). On the issue of reading multimodal
texts. International Journal for Multilingual Education, 17, 83-104.
Kruse, J. (2022). Invading Wild: Using native plants to increase scientific

141
and environmental literacy of elementary students. Science & Children, 60(1),
42–48.
Kuhn, M. R. (2020). Whole class or small group fluency instruction: A tutorial of four effective
approaches. Education Sciences, 10.
Lai, C., & Chan, K. (2020). Enhancing science learning through science trade book reading for
5th graders. Journal of Education in Science, Environment and Health, 6(1), 1-9.
Lee, J. C. (2019). Sociocultural research on L2 reading in L1 settings: a critical review on the
past 30 years. English Teaching, 18(4), 429-449. http://dx.doi.org/10.1108/ETPC-092018-0080
Léger, P., An Nguyen, T., Charland, P., Sénécal, S., Lapierre, H. G., & Fredette, M. (2019). How
learner experience and types of mobile applications influence performance: The case of
digital annotation. Computers in the Schools, 36(2), 83-104.
https://doi.org/10.1080/07380569.2019.1601957
Lemon, L. L., & Hayes, J. (2020). Enhancing trustworthiness of qualitative findings: Using
leximancer for qualitative data analysis triangulation. The Qualitative Report, 25(3), 604614.
Li, L., Gao, F., & Guo, S. (2020). The effects of social messaging on students' learning and
intrinsic motivation in peer assessment. Journal of Computer Assisted Learning, 36(4),
439-448. https://doi.org/10.1111/jcal.12409
Lincoln, Y. S., & Guba, E. A. (1985). Naturalist inquiry. Beverly Hills, CA: Sage.
Lin, H., Tzeng, Y., Chen, H., & Huang, Y. (2020). The cause-effect relation of latent variables in
scientific multi-text reading comprehension: Testing the sequential mediation
model. Reading & Writing, 11(1)http://dx.doi.org/10.4102/rw.v11i1.256

142
Li, S., Liu, X., Yang, Y., & Tripp, J. (2022). Effects of teacher professional development and
science classroom learning environment on students’ science achievement. Research in
Science Education, 52(4), 1031–1053. https://doi.org/10.1007/s11165-020-09979-x
Lott, K., & Clark, S. (2021). Learning the language of scientists. Science and Children, 59(2),
56-61.
Mahdi, O. R., Nassar, I. A., & Almuslamani, H. A. I. (2020). The role of using Case studies
method in improving students’ critical thinking skills in higher education. International
Journal of Higher Education, 9(2), 297–308.
Maing, E. M., Mangadang, A. T., Salic-Hairulla, M., Canalita, E. E., Sequente,Fernando R.,,Jr,
& Yuenyong, C. (2019). Assessment of science teacher competence in teaching
secondary science with spiral progression approach. Journal of Physics: Conference
Series, 1340(1)https://doi.org/10.1088/1742-6596/1340/1/012059
Marin, E. (2021). The influence of a course in inclusive education on changing pre-service
teachers' readiness to work with students with SEN. Educatia 21, (21), 14-21.
https://doi.org/10.24193/ed21.2021.21.02
Martin, S. N. (2021). Editorial: Asia-Pacific Science Education (APSE): Building a community
of scholars. Asia-Pacific Science Education, 7(2), 227-233.
http://dx.doi.org/10.1163/23641177-bja10039
Marshall, C. C. (1997). Annotation: From paper books to the digital library. Proceedings of the
2nd ACM international conference on digital libraries. ACM.
https://doi.org/10.1145/263690.263806
Martínez-Borreguero, G., Naranjo-Correa, F., & Mateos-Núñez, M. (2022). Development of

143
STEM instructional resources for teaching optics to teachers-in-training: Influence on
learning and teacher self-efficacy. Education Sciences, 12(3), 186.
http://dx.doi.org.ezproxy.liberty.edu/10.3390/educsci12030186
McCaughey, K. (2018). Skim, scan, and run. English Teaching Forum, 56(1), 45–52.
Meiring, L. F. (2019). Foundation phase science teacher identity: Exploring evolutionary module
development to promote science teaching self-efficacy. South African Journal of
Childhood Education (SAJCE), 9(1)https://doi.org/10.4102/sajce.v9i1.603
Miller, J., & Roberson, K. (2020). At home with bats. Science and Children, 57(5), 40-46.
Mohammaditabar, M., Bagheri, M. S., Yamini, M., & Rasaee, M. E. (2020). Qualities of a good
english language teacher from the perspectives of textbook authors in the field of
language teaching, teachers, and learners. The Qualitative Report, 25(11), 3927-3960.
Moore, B., Smith, C., Boardman, A., & Ferrell, A. (2020). Using video self-reflection to support
collaborative learning for students with learning disabilities. TEACHING Exceptional
Children, 53(1), 52–59.
Moustakas, C. (1994). Phenomenological research methods. Thousand Oaks, CA: Sage.
Muhammad, G. E., & Mosley, L. T. (2021). Why we need identity and equity learning in literacy
practices: Moving research, practice, and Policy Forward. Language Arts, 98(4), 189196.
Musa, U., Mamuda, S., & Kamba, A. H. (2020). Assessment of level of awareness and extent of
utilization of innovative instructional strategies for teaching science in secondary schools
in Kebbi State, Nigeria. African Educational Research Journal, 8(3), 491-498.
Nelson, S., & Allen, P. (2020). Building science language: Principles for integrating science and
vocabulary instruction. Science and Children, 58(2), 64-67.

144
Neves, M., & Ševa, J. (2021). An extensive review of tools for manual annotation of
documents. Briefings in Bioinformatics, 22(1), 146–163.
https://doi.org/10.1093/bib/bbz130
Next generation sunshine standards scale scores for each achievement level. (2018, November ).
Florida Department of Education/Office of Assessment:
https://www.fldoe.org/core/fileparse.php/5662/urlt/NGSSSAchievementLevels.pdf
Ngcoza, K., & Southwood, S. (2019). Webs of development: Professional networks as spaces for
learning. Pythagoras, 40(1)https://doi.org/10.4102/pythagoras.v40i1.409
Nguyen Thi, T. K., Nguyen, V. B., Pei-Ling, L., Lin, J., & Chun-Yen, C. (2020). Measuring
teachers’ perceptions to sustain STEM education development. Sustainability, 12(4),
1531. http://dx.doi.org/10.3390/su12041531
Oddone, K., Hughes, H., & Lupton, M. (2019). Teachers as connected professionals: A model to
support professional learning through personal learning networks. International Review
of Research in Open and Distributed
Learning, 20(3)https://doi.org/10.19173/irrodl.v20i4.4082
Okkinga, M., van Steensel, R., van Gelderen, A. J. S., van Schooten, E., Sleegers, P. J. C., &
Arends, L. R. (2018). Effectiveness of reading-strategy interventions in whole
classrooms: A meta-analysis. Educational Psychology Review, 30(4), 1215–1239.
https://doi.org/10.1007/s10648-018-9445-7
O'Leary, M., Reynolds, K., Ling, G., Liu, O. L., Belton, S., O'Reilly, N., & McKenna, J. (2020)
. Assessing critical thinking in higher education: Validity evidence for the use of the
HEIghten™ critical thinking test in ireland. Journal of Higher Education Theory and
Practice, 20(12), 115-130.

145
Ooko, P. A., & Aloka, P. J. O. (2021). Using selected behaviour modification practices to
enhance reinforcement of reading abilities among dyslexic learners in Kenya. African
Journal of Disability, 10http://dx.doi.org/10.4102/ajod.v10i0.707
Ortlieb, E., & Schatz, S. (2020). Student’s self-efficacy in reading – Connecting theory to
practice. Reading Psychology, 41(7), 735–751.
https://doi.org/10.1080/02702711.2020.1783146
O’Toole, J.M., McKoy, K., Freestone, M., & Osborn, J. (2020). ‘Scientific literacy’: An
exercise in model building. Education Sciences, 10(8), 204.
http://dx.doi.org/10.3390/educsci10080204
Overstreet, M. (2021). Networked reading: How digital reading experts Use their tools. College
English, 83(5), 357-378.
Patton, M. Q. (1987). How to use qualitative methods in evaluation (No. 4). Sage.
Patton, M. Q. (1999). Enhancing the quality and credibility of qualitative analysis. HSR: Health
Services Research, 34(5), 1189-1208.
Patton, M. Q. (2015). Qualitative research and evaluation methods (4th ed.). London: Sage.
Peng, Y. (2019). A Strategy for english reading teaching-based on vocabulary, grammar and
logic. Theory and Practice in Language Studies, 9(9), 1231-1236.
http://dx.doi.org/10.17507/tpls.0909.21
Peoples, K. (2021). How to write a phenomenological dissertation: A step-by-step guide. Sage
Persad, A. S., & Maharaj-Sharma, R. (2020). The impact of literacy strategies on form 1
secondary students' motivation and performance in integrated science. Caribbean
Curriculum, 27
Pesen, A., Oral, B., & Epçaçan, U. (2020). Science high school students' perceptions of science

146
high schools. Journal of Education and Future, (17), 39-52.
http://dx.doi.org.ezproxy.liberty.edu/10.30786/jef.524932
Poh, W. K., Moore, K. A., & Binks-Cantrell, E. (2020). Fluency interventions for elementary
students with reading difficulties: A synthesis of research from 2000–2019. Education
Sciences, 10(3), 52. http://dx.doi.org/10.3390/educsci10030052
Pokrovskaia, N. N., Leontyeva, V. L., Ababkova, M. Y., Cappelli, L., & D’Ascenzo, F. (2021).
Digital communication tools and knowledge creation processes for enriched intellectual
outcome—experience of short-term e-learning courses during pandemic. Future
Internet, 13(2), 43.
Potter, A., & Wilson, J. (2021). Statewide implementation of automated writing evaluation:
analyzing usage and associations with state test performance in grades 4-11. Educational
Technology, Research and Development, 69(3), 1557-1578.
https://doi.org/10.1007/s11423-021-10004-9
Prout, P. F., Lowe, G. M., Gray, C. C., & Jefferson, S. (2020). Examined lives: The
transformative power of active interviewing in narrative approach. The Qualitative
Report, 25(1), 14-27.
Queiroz, L. R., Guevara, V. L. d. S., de Souza, C.,Barbosa Alves, & Flores, E. P. (2020).
Dialogic reading: Effects on independent verbal responses, verbal and non-verbal
Initiations, and engagement of children with autism spectrum disorder. International
Journal of Psychology and Psychological Therapy, 20(1), 47-59.
Quinn, H., Lee, O., & Valdés, G. (2013). Language demands and opportunities in relation to next
generation science standards for English-language learners: what teachers need to know.
White paper written for understanding language. Available:

147
http://ell.stanford.edu/publication/language-demands-and-opportunitiesrelation-nextgeneration-science-standards-ells
Rahimi, M., & Babaei, S. A. (2021). The relationship between reading strategy use and reading
comprehension as mediated by reading rate: The case of eye movement training by rapid
serial visual presentation (RSVP). Teaching English with Technology, 21(1), 94-111.
Ramot, R., & Donitsa-Schmidt, S. (2021). COVID-19: Education policy, autonomy, and
alternative teacher education in Israel. Perspectives in Education, 39(1), 372-389.
https://doi.org/10.18820/2519593X/pie.v39.i1.23
Rampersad, A., Ali, S., & Ali, N. (2020). Improving literacy in secondary school
geography. Caribbean Curriculum, 27
Rasinski, T. V., Yates, R., Foerg, K., Greene, K., Paige, D., Chase, Y., & Rupley, W. (2020).
Impact of classroom-based fluency instruction on grade one students in an urban
elementary school. Education Sciences, 10(9), 227.
http://dx.doi.org/10.3390/educsci10090227
Rezaei, O., Farahani, M. V., & Sejzehei, F. M. (2019). Relationship between novice versus
experienced EFL teacher’s big Five personality traits and their ambiguity tolerance and
risk taking. Journal of Applied Research in Higher Education, 11(3), 342-351.
https://doi.org/10.1108/JARHE-08-2018-0172
Ristanto, R. H., Rahayu, S., & Mutmainah, S. (2021). Conceptual understanding of excretory
system: Implementing cooperative, integrated reading and composition based on a
scientific approach. Participatory Educational Research, 8(1), 28-47.
Rivera, S., & Alandeom, O. (2021). “Why would Benjamin Franklin want to know if lightning

148
was electricity?” elementary teachers and students making sense of the nature of science
during interactive read-alouds. Cultural Studies of Science Education, 16(1), 47-69.
https://doi.org/10.1007/s11422-020-09988-2
Roberts, D. A., & Bybee, R. W. (2014). Scientific literacy, science literacy, and science
education. In Handbook of research on science education, Volume II (pp. 559-572).
Routledge.
Roberts, C. A., Tandy, J., Kim, S., & Meyer, N. (2019). Using content area literacy strategies
during shared reading to increase comprehension of high school students with moderate
intellectual disability on adapted science text. Education and Training in Autism and
Developmental Disabilities, 54(2), 147-160.
Robinette, R. L. (2020). Teachers' training needs for reading instruction: Perspectives from
teachers at english education centers in China. Journal of Asia TEFL, 17(3), 1141-1149.
Rose, J., & Johnson, C. W. (2020). Contextualizing reliability and validity in qualitative
research: toward more rigorous and trustworthy qualitative social science in leisure
research. Journal of Leisure Research, 51(4), 432-451.
https://doi.org/10.1080/00222216.2020.1722042
Reed, D. K., Jemison, E., Sidler-Folsom, J., & Weber, A. (2019). Electronic graphic organizers
for learning science vocabulary and concepts: The effects of online synchronous
discussion. Journal of Experimental Education, 87(4), 552–574.
https://doi.org/10.1080/00220973.2018.1496061
Rusnayati, H., Herviana, G., & Sari, I. M. (2019). Analysis of scientific literacy-based junior

149
high school physics teaching materials readability on students increasing scientific
literacy skills. Journal of Physics: Conference
Series, 1280(5)http://dx.doi.org/10.1088/1742-6596/1280/5/052010
Saefuddin, A., Malik, A., Maulidah, I. R., Chusni, M. M., Salahudin, A., & Carlian, Y. (2019).
Students’ reading skills related to science learning using big book media. Journal of
Physics: Conference Series, 1318(1)https://doi.org/10.1088/1742-6596/1318/1/012089
Sáenz-Castro, P., Vlachopoulos, D., & Fàbregues, S. (2021). Exploring the relationship between
saber pro test outcomes and student teacher characteristics in Colombia:
Recommendations for Improving Bachelor’s Degree Education. Education Sciences, 11.
Saldaña, J. (2021). The coding manual for qualitative researchers. Sage.
Saleh, A., Hmelo-Silver, C., Glazewski, K. D., Mott, B., Chen, Y., Rowe, J. P., & Lester, J. C.
2019). Collaborative inquiry play. Information and Learning Science, 120(9), 547-566.
https://doi.org/10.1108/ILS-03-2019-0024
Salomao, T., & Alliprandini, P. M. Z. (2022). Repertoire of strategies for reading understanding
of academic texts by higher education students. Revista Ibero-Americana de Estudos Em
Educação, 17(2), 1357–1369. https://doi.org/10.21723/riaee.v17i2.15438
Samba, R. M. O., Achor, E. E., Bash, A. E., & Iortim, S. O. (2020). Fostering students' critical
thinking and achievement in basic science using graphic organizer and experiential
learning strategies with feedback. Science Education International, 31(2), 220-225.
Sánchez-Cabrero, R., Estrada-Chichón, J. L., Abad-Mancheño, A., & Mañoso-Pacheco, L.
(2021). Models on teaching effectiveness in current scientific literature. Education
Sciences, 11(8), 409. http://dx.doi.org.ezproxy.liberty.edu/10.3390/educsci11080409
Saputri, D. I., Sunarno, W., & Supriyanto, A. (2020). Measurement of critical thinking in

150
physics: the identification of students’ critical thinking skill through the work report on
momentum conservation? Journal of Physics: Conference
Series, 1567(3)http://dx.doi.org.ezproxy.liberty.edu/10.1088/1742-6596/1567/3/032073
Sari, K. M., & Paidi. (2019). Metacognitive knowledge and critical thinking biology
110RW1S34RfeSDcfkexd09rT3th1RW1S34RfeSDcfkexd09rT3 of Public Senior High
School in Bogor. Journal of Physics: Conference
Series, 1241(1)http://dx.doi.org.ezproxy.liberty.edu/10.1088/1742-6596/1241/1/012056
Schleppegrell, M. J. (2004). The language of schooling: a functional linguistic perspective.
Mahwah, NJ: Lawrence Erlbaum.
Schreurs, B., Antoine Van, d. B., Moolenaar, N., & De Laat, M. (2019). Networked
individualism and learning in organizations: An ego-network perspective on informal
learning ties. Journal of Workplace Learning, 31(2), 95-115.
https://doi.org/10.1108/JWL-05-2018-0070
Science: Florida statewide science assessment: Grade 8 achievement level descriptions . (2018,
November ).Florida Department of Education/Office of Assessment :
https://www.fldoe.org/core/fileparse.php/5663/urlt/sciencegrade8-Nov2018.pdf
Self, B. (2021). Conducting interviews during the COVID-19 pandemic and beyond. Forum:
Qualitative Social Research, 22(3)http://dx.doi.org/10.17169/fqs-22.3.3741
Shofiyah, N., & Wulandari, F. E. (2020). The development of module based on scientific
literacy: geometric optics. Journal of Physics: Conference
Series, 1567(4)http://dx.doi.org/10.1088/1742-6596/1567/4/042031
Shehzad, M. W., Lashari, T. A., Lashari, S. A., & Hasan, M. K. (2020). The interplay of self-

151
efficacy sources and reading self-efficacy beliefs in metacognitive reading
strategies. International Journal of Instruction, 13(4), 523–544.
Shenton, A.K. (2004), “Strategies for ensuring trustworthiness in qualitative research projects”,
Education for Information, Vol. 22 No. 2, pp. 63-75.
Simon, M. K., & Goes, J. (2013). Dissertations and scholarly research: Recipes for success.
CreateSpace Independent
Sirem, Ö., & Baş, Ö. (2021). The recovery effect of reading support program on primary level
students' reading difficulties *. Çukurova University.Faculty of Education
Journal, 50(1), 507-534. http://dx.doi.org/10.14812/cufej.803264
Smith, O. L., & Robinson, R. (2020). Teacher perceptions and implementation of a content-area
literacy professional development program. Journal of Educational Research and
Practice, 10(1), 55-69.
Spencer, R., Comeau, E., Matchett, B., Biderman, M., Doria, N., Joy, P., & Numer, M. (2020).
Interactive e-texts and students: A scoping review. Canadian Journal of
Education, 43(1), 258-287.
Srilakshmi, M. (2019). Effective reading strategies to teach prose: An empirical study. IUP
Journal of English Studies, 14(2), 116-121.
Stahl, N. A., & King, J. R. (2020). Expanding approaches for research: Understanding and using
trustworthiness in qualitative research. Journal of Developmental Education, 44(1), 2629.
Statewide science assesment. (2022). Florida department of education/office of assessment:
https://www.fldoe.org/core/fileparse.php/5663/urlt/sciencegrade5-Nov2018.pdf
Stefannie de Sá Ibraim, & Justi, R. (2022). Actions that contribute to science teaching involving

152
argumentation and their relationships with pedagogical content
knowledge. Investigacões Em Ensino De Ciências, 27(1), 388-414.
https://doi.org/10.22600/1518-8795.ienci2022v27n1p388
Stehle, S.M., Peters-Burton, E.E. Developing student 21st century skills in selected exemplary
inclusive STEM high schools. IJ STEM Ed 6, 39 (2019). https://doi.org/10.1186/s40594019-0192-1
Sulaiman, N. A., Salehuddin, K., & Khairudin, R. (2020). Reading english academic texts:
evidence from ESL undergraduates’ eye movement data. 3L, Language, Linguistics,
Literature, 26(1)http://dx.doi.org/10.17576/3L-2020-2601-05
Syiyami, I. A., Haryanti, E., Nurwanti, D. I., & Kurniawati, N. (2020). The use of reading aloud
method to improve students’ speaking ability: Indonesian secondary school.
In Proceedings Ofthe 1st Bandung English Language Teaching International Conference
(BELTIC 2018), Beltic 2018 (pp. 250-256).
Telesca, L., Ehren, B. J., Hahs-Vaughn, D. L., Zygouris-Coe, V. I., & Kong, A. P.-H. (2020).
The effect of metalinguistic sentence combining on eighth-grade students’ understanding
and written expression of comparison and contrast in science. Journal of Speech,
Language, and Hearing Research, 63(9), 3068–3083.
Templeton, T. (2021). Graphic organisers in inquiry learning - facilitating the critical thinking
process from the library. Access (Online), 35(3), 23-29.
Thakur, M. R., & Garg, I. (2020). Relationship between teacher effectiveness and quality of
work life. Educational Quest, 11(2), 121-124.
http://dx.doi.org.ezproxy.liberty.edu/10.30954/2230-7311.2.2020.13
Thomas, P. L. (2020). How to end the reading war and serve the literacy needs of all students: A

153
primer for parents, policy makers, and people who care. IAP.
Truckenmiller, A. J., & Petscher, Y. (2020). The role of academic language in written
composition in elementary and middle school. Reading and Writing: An Interdisciplinary
Journal, 33(1), 45–66.
Umar, & Sudipa, N. (2020). The Effectiveness of environment-based reading material in
increasing students' vocabulary in EFL learning in the eighth grade of Sumbawa District
Junior High School. Journal of Language Teaching and Research, 11(5), 793-800.
https://doi.org/10.17507/jltr.1105.15
van Staden, S., Graham, M. A., & Harvey, J. C. (2020). An analysis of TIMSS 2015 science
reading demands. Perspectives in Education, 38(2), 285-302.
http://dx.doi.org/10.18820/2519593X/pie.v38.i2.19
Veniero, C. A. (2021). Education's deep roots: Historical evidence for the right to a basic
minimum education. The University of Chicago Law Review, 88(4), 981-1024.
Wan Sulaiman Wan, N. A., & Mustafa, S. E. (2020). Usability elements in digital textbook
development: A systematic review. Publishing Research Quarterly, 36(1), 74-101.
https://doi.org/10.1007/s12109-019-09675-3
Wang, J., & Apraiz, K. (2018). Examining community-based mentoring experiences for preservice teachers: positive outcomes and challenges. Excellence in Education
Journal, 7(1), 38–60.
Wang, X., Mayer, R. E., Zhou, P., & Lin, L. (2021). Benefits of interactive graphic organizers in
online learning: Evidence for generative learning theory. Journal of Educational
Psychology, 113(5), 1024–1037.
Wang, Z., Tang, S., & Sutton-Jones, K. (2019). Texas rural vs. nonrural school district student

154
growth trajectories on a high-stakes science exam: A multilevel approach. Social
Sciences, 8(6)http://dx.doi.org.ezproxy.liberty.edu/10.3390/socsci8060166
Wasylkiw, L., Hanson, S., Lynch, L. M., Vaillancourt, E., & Wilson, C. (2020). Predicting
undergraduate student outcomes: Competing or complementary roles of self-esteem,
self-compassion, self-efficacy, and mindsets? The Canadian Journal of Higher
Education, 50(2), 1-14.
Wei, L. (2021). Teaching Academic Vocabulary to English Language Learners (ELLs). Theory
and Practice in Language Studies, 11(12), 1507-1514.
http://dx.doi.org/10.17507/tpls.1112.01
Wickens, C. M., Walther, C. S., & Parker, J. (2020). Pre-Service physical education teachers’
attitudes toward literacy and literacy integration in physical education settings. Reading
Psychology, 41(8), 821–855. https://doi.org/10.1080/02702711.2020.1782548
Wilcox, J., Person, S., & Lyons, C. (2022). Starting with science. Science and Children, 59(6),
33-38.
Williams-Duncan, O. (2021). Content area reading: Literacy and learning across the curriculum
(12TH ED.). Curriculum and Teaching Dialogue, 23(1), 317-320.
Williams, M., & Kok-Sing Tang. (2021). The outcomes of fifth-grade emergent bi/multilinguals’
introduction to a visual metalanguage when constructing scientific explanations in Hong
Kong. Asia-Pacific Science Education, 7(2), 309-342. https://doi.org/10.1163/23641177bja10028
Witherspoon, R., Taber, P., & Goudreau, A. (2022). Science students’ information literacy
needs: A survey of science faculty on what and when each skill is needed. College &
Research Libraries, 83(2), 296–313. https://doi.org/10.5860/crl.83.2.296

155
Wolff, C. E., Halszka, J., & Boshuizen Henny, P. A. (2021). Classroom management scripts: A
theoretical model contrasting expert and novice teachers’ knowledge and awareness of
classroom events. Educational Psychology Review, 33(1), 131-148.
https://doi.org/10.1007/s10648-020-09542-0
Yang, Y., Liu, X., & Gardella, J. (2020). Effects of a professional development program on
science teacher knowledge and practice and student understanding of interdisciplinary
science concepts. Journal of Research in Science Teaching.
Yaylak, E. (2020). A case study on the social studies interactive notebook (SSIN)
practices. Egitim Ve Bilim, 45(204)
Yenen, E. T., & Yöntem, M. K. (2020). Teachers’ professional development needs: A Q method
analysis. Discourse and Communication for Sustainable Education, 11(2), 159-176.
http://dx.doi.org/10.2478/dcse-2020-0024
Yoon, H., Kim, M., & Lee, E. A. (2021). Visual representation construction for collective
reasoning in elementary science classrooms. Education Sciences, 11(5), 246.
https://doi.org/10.3390/educsci11050246
Yunus, S. R., Tawil, M., Muhiddin, N. H., Muhiddin, S. M. A., & Alim, M. H. (2021).
Describing representation ability of prospective science teacher based on learning
style. Journal of Physics: Conference Series, 1899(1)https://doi.org/10.1088/17426596/1899/1/012141
Zhao, L., He, W., Liu, X., Tai, K. -. H., & Hong, J. -. C. (2021). Exploring the effects on fifth
graders’ concept achievement and scientific epistemological beliefs: Applying the
prediction-observation-explanation inquiry-based learning model in science

156
education. Journal of Baltic Science Education, 20(4), 664-676.
https://doi.org/10.33225/jbse/21.20.664
Zientek, L., Dorsey, J., Stano, N., & Lane, F. C. (2019). An investigation of self-efficacy of
students enrolled in a mathematics pathway course. Journal of Applied Research in
Higher Education, 11(3), 636-652. https://doi.org/10.1108/JARHE-10-2018-0207

157
Appendix A
IRB Approval

158
Appendix B
Consent Form

159

160

161

Appendix C
Recruitment letter

162

Appendix D
Recruitment follow up email

163
Appendix E
Individual Interview questions
1. How long have you been teaching? CRQ
2. How long have you been teaching science? CRQ
3. What subjects do you teach besides science as an elementary teacher? (Question for
fifth-grade teachers) CRQ
4. What experience do you have in implementing literacy in a content area? SQ1
5. How do you define literacy instruction in a content area? SQ2
6. How would you motivate students who lack interest in reading? SQ1
7. What can you do to meet the needs of struggling readers? CRQ
8. How would you describe the reading goals for your students, including students with
learning disabilities and English language learners? CRQ
9. What method do you utilize to teach grammar and spelling strategies? SQ1
10. What method do you use to teach science vocabulary terms? SQ1
11. What strategies do you use to teach students prefixes, root words, and suffixes? SQ2
12. What do you do to provide students with opportunities to apply their prior knowledge
to reading tasks? SQ2
13. Since science is taught at grade level, what reading strategies do you use to bridge
the literacy gap? SQ1
14. What reading strategies do you use to teach students unknown words when reading?
SQ2
15. How can students use oral reading mistakes as an opportunity to teach effective
strategies? SQ2
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16. What specific targeted feedback do you provide students during oral reading? SQ2
17. How do you help students monitor their use of reading strategies? SQ2
18. Describe your experience implementing reading strategies for your students. SQ2
19. What reading strategies tool helps your students? SQ2
20. What types of professional development on reading in science does your
administrator provide? CRQ
21. How do you model effective reading strategies in the classroom? SQ2
22. How effective were reading strategies for students? SQ2
23. How would you implement literacy in the science content area? SQ1
24. In what ways did the reading strategies increase scientific literacy knowledge? SQ1

165
Appendix F
Lesson plan reflection journal
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Appendix G
Focus group questions
1. Please what grade and science course you teach. (Ice Breaker)
2. What thoughts do you have on your ability to implement reading strategies during?
science instruction? CR
3. Tell a time when you taught a science lesson and students low literacy level
affected their understanding of the content. SQ1
4. What reading strategies were effective in teaching the scientific method in the science
classroom? SQ2
5. What reading strategies were more helpful to students in the science classroom to
increase scientific literacy? SQ1
6. What other experiences would like to share of implementing reading strategies the
science classroom?
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Appendix H
Audit Trail

Date
8/2/2022
8/2/2022
8/3/2022
8/3/2022
8/3/2022
8/5/2022

8/7/2022

8/30/2022
8/4/2022
9/1/2022

8/4/2022
8/12/2022

8/25/2022
9/1/2022

9/2/2022

9/2/2022

Entry
Received IRB approval
Sent recruitment email to participants
Received responses from participants.
Sent consent forms to participants
Received signed consent letters from
participants.
Began conducting audio and video recorded
face-to-face interviews on Zoom with selected
participants.
As I competed each interview, I began
transcribing them using Zoom and Microsoft
Word and distributed those transcriptions to
each corresponding participant for memberchecking
Concluded zoom interviews with all selected
participants
Sent journal prompts to participant’s
individual Microsoft Forms
Uploaded all interview transcriptions to
Microsoft Excel for transcription, coding, and
thematic development.
Participants shared their journal entries with
me through Microsoft Forms
I downloaded each journal entry as a word
document and then uploaded those entries to
Microsoft Excel for transcription, coding, and
thematic development
Conducted an audio and video recorded focus
group on Zoom with selected participants.
Transcribed the focus group with Microsoft
Word and distributed those transcriptions to
each corresponding participant for memberchecking
Uploaded focus group transcription to
Microsoft Excel for transcription, coding, and
thematic development.
Suspended all presuppositions and biases
about teachers’ perception of implementation
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9/3/2022

8/24/2022

9/4/2022

9/4/2022

9/5/2022

9/5/2022

of reading strategies before conducting each
interview
Suspended all presuppositions and biases
teachers’ perception of implementation of
reading strategies before transcribing and
coding interviews.
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before conducting the
focus group.
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before transcribing the
focus group.
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before transcribing and
coding the focus group
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before and during initial
code development from interviews, journals,
and the focus group.
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before and during open
code development from interviews, journals,
and the focus group
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Appendix I
Reflective Journal

Date
8/5/52022

9/3/2022

8/24/2022

9/4/2022

9/4/2022

9/5/2022

9/5/2022

Entry
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before conducting each
interview
Suspended all presuppositions and biases
teachers’ perception of implementation of
reading strategies before transcribing and
coding interviews.
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before conducting the
focus group.
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before transcribing the
focus group.
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before transcribing and
coding the focus group
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before and during initial
code development from interviews, journals,
and the focus group.
Suspended all presuppositions and biases
about teachers’ perception of implementation
of reading strategies before and during open
code development from interviews, journals,
and the focus group
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Appendix J
Themes, Subthemes, and Codes

Table 3
Themes, Subthemes, and Codes for all Triangulated Data Sources
Theme 1: Strategies for Reading Science Content
Subthemes

Codes

Annotation science

Highlighting, underlining, notes in the margin of textbook,

textbooks

Cornell notes, Thieves, Tiered lessons,

Graphic organizer

Concept map, Frayer model, four squares, anchor charts,
diagrams, end of lesson, beginning of lesson, visuals
Theme 2: Reading Activities within the Science Lesson

Vocabulary

Flash cards, Kahoot games, glossary, ISN, vocabulary activities,
context clues, summarizing, brain dump, literacy, literacy skills,
learning styles, key vocabulary, prior knowledge, terms, prefixes,
suffixes, implementing, English language learners

Fluency

Read aloud, partner reading, group reading, modeling,
comprehension, passages, text
Theme 3: Fostering Scientific Literacy

Science inquiries

Observations, science stations, science, writing, student
performance

Case studies

Case studies, science journals, understanding of content,
understanding of text, students to make connections, writing

